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Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate sack co contains: 
nee dhe Ba P y d sodium acetrizoate 0.53 g and 


polvvinylpyrrolidone 0.23 g 


Contraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 
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Sakura demi-aprons 
are big on protection. 





12x12 





Sakura demi-aprons give you protection where you need it most. 


Designed for areas around the thorax, abdomen and genital region, Sakura > 
demi-aprons are equally suited for a range of radiological applications. 


Lightweight, they insure maximum protection with minimal strain. And they are easy 
to position. Simply fit the adjustable band. No straps or strings are needed. 


Made to withstand continual use, Sakura demi-aprons are both tear and crack 
proof. And they are easy to maintain. A little soap and water is all you ever need. 


Sakura demi-aprons come in bristol blue and are available as a complete set 
in toddler, child and adult sizes. Sakura demi-aprons. Small in size. Big on protection. 


Sakura Medical Corporation 
Radiographic Film and Instrumentation 
57 Bushes Lane, Elmwood Park, New jersey 07407 


(201) 794-0800 
SAKURA 





A convenient wall mount id included for easy storage and removal. 





Excellent visualization in intravenous pyelogram 18 hours after administration of 22 oz. X-PREP Liquid for 
preradiographic bowel cleansing. (In the files of the Medical Department of The Purdue Frederick Company.) 


To prep the bowel for intravenous pyelography 


X-PREP Liquid 


(standardized extract of senna fruit) 


One step « One dose « One bottle 





O X-PREP Liquid is designed O A single 2%2 oz. oral dose is O Pleasant taste meets with high 
specifically for preradiographic usually all that is required. No patient acceptance. Ease of 
bowel cleansing — without enemas, residual oil droplets (such as may administration is appreciated by 
suppositories or overhydration. occur with castor oil). the patient and nursing staff. 
) LI 
: Gray Pharmaceutical Co., Affiliate : 
. The Purdue Frederick Company . 


© COPYRIGHT 1975, GRAY PHARMACEUTICAL co./ NORWALK, CONN. 06856 A7901 160875 . d 
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| — Excellent image quality " 

| — Rapid visualization of renal pelvis, ureters, and bladder...maximal opacification 


of renal passages may begin as early as 5 minutes after injection 
— 8 indications* 








Aortography Selective renal arteriography Pediatric angiocardiography Selective visceral 





L. | x arteriography 
Selective coronary Left ventriculography performed -—- | 
| arteriography following coronary arteriography | 
| a (R) " 
| » 
p** 
. Diatrizoate Meglumine and E 


Diiatrizoate Sodium Iniection LUS P A 





Peripheral arteriography 
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*For dosage and administration recommendations, 
see package in$ert. 





RENOGRAFIN ‘-76 
Diatrizoate Meglumine and Diatrizoate Sodium Injection U.S.P. 


Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium Injec- 
tion U.S.P.) is supplied as a sterile, aqueous solution providing 6696 
diatrizoate meglumine and 1096 diatrizoate sodium with 0.32% sodium 
citrate as a buffer and 0.04?6 edetate disodium as a sequestering 
agent. The solution contains approximately 3796 (370 mg./ml.) bound 
iodine and approximately 4.48 mg. (0.19 mEq.) sodium per ml. 
CONTRAINDICATIONS: In patients with a hypersensitivity to salts of 
diatrizoic acid. Urography contraindicated in patients with anuria. 
WARNINGS: A definite risk exists with the use of contrast agents 
in excretion urography in patients with multiple myeloma. There 
has been anuria with progressive uremia, renal failure and death. 
This risk of the procedure in these patients is not a contraindica- 
tion; however, partial dehydration in preparation for study is not 
recommended since it may predispose for precipitation of 
myeloma protein in renal tubules. No therapy, including dialysis, 
has been successful in reversing this effect. Myeloma should be 
considered in persons over 40 before undertaking urographic 
procedures. 

In cases of known or suspected pheochromocytoma, if the physician 
feels that the possible benefits outweigh th@w@nsidered risks, 
radiopaque materials should be administered with extreme caution; 
however, an absolute minimum of material should be injected, the 
blood pressure should be assessed throughout the procedure, and 
measures for treating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozygous individuals 
when injected I.V. or intra-arterially. Although a history of sensitivity to 
iodine per se or to other contrast media is not an absolute contraindica- 
tion, administration of diatrizoate requires extreme caution in such 
cases. Perform thyroid function tests prior to administration of 
Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium Injec- 
tion U.S.P.) since iodine-containing contrast agents may alter the test 
results. 

Weigh the inherent risks against necessity for performing angiocar- 
diography in cyanotic infants and patients with chronic pulmonary 
emphysema. In pediatric angiocardiography, a dose of 10 to 20 ml. 
may be particularly hazardous in infants weighing less than 7 kg.; this 
risk is probably significantly increased if these infants have preexisting 
right heart "strain," right heart failure, and effectively decreased or 
obliterated pulmonary vascular beds. Perform urography with extreme 
caution in persons with severe concomitant hepatic and renal disease. 
Perform selective coronary arteriography only in selected patients and 
those in whom expected benefits outweigh the procedural risk. Per- 
form selective visceral arteriography with extreme caution in presence 
of severe generalized atherosclerosis, specifically with plaques or 
aneurysms at level of iliac or femoral arteries. 

Usage in Pregnancy: Use Renografin-76 (Diatrizoate Meglumine and 
Diatrizoate Sodium Injection U.S.P.) in pregnant patients only when the 
physician deems its use essential to the welfare of the patient since 
safe use during pregnancy has not been established. 
PRECAUTIONS: Diagnostic procedures involving use of contrast 
agents should be performed under the direction of personnel with 
prerequisite training and a thorough knowledge of the particular pro- 
cedure. Appropriate facilities should be available for coping with situa- 
tions which may arise as a result of the procedure and for emergency 
treatment of severe reactions to the contrast agent itself, competent 
personnel and emergency facilities should be available for at least 30 
to 60 minutes after |.V. administration since delayed reactions have 
been known to occur. These severe life-threatening reactions suggest 
hypersensitivity to the contrast agent. A personal or family history of 
asthma or allergy or a history of a previous reaction to a contrast agent 
warrants special attention and may predict more accurately than pre- 
testing the likelihood of a reaction although not the type nor severity of 
the reaction in the individual. The value of any pretest is questionable. 
The pretest most performed is the slow I.V. injection of 0.5 to 1.0 ml. of 
the preparation prior to injection of the full dose; however, the absence 
of a reaction to the test dose does not preclude the possibility of 
reaction to the full diagnostic dose. Should the test dose produce an 
untoward response, the necessity for continuing the examination 
should be re-evaluated. If deemed essential, examination should pro- 
ceed with all possible caution. In rare instances, reaction to the test 
dose may be extremely severe; therefore, close observation and 
facilities for emergency treatment are indicated. 

Renal toxicity has been reported in a few patients with liver dysfunc- 
tion who were given oral cholecystographic agents followed by uro- 
graphic agents; therefore, if known or suspected hepatic or biliary 
disorder exists, administration of Renografin-76 (Diatrizoate Meglu- 
mine and Diatrizoate Sodium Injection U.S.P.) should be postponed 
following the ingestion of cholecystographic agents. Consider the 
functional ability of the kidneys before injecting the contrast agent. Use 
cautiously in severely debilitated patients and in those with marked 
hypertension. Bear in mind the possibility of thrombosis when using 
percutaneous techniques. Since contrast agents may interfere with 
some chemical determinations made on urine specimens, collect urine 
before or two or more days after administration of the contrast agent. 


In excretion urography, adequate visualization may be difficult or 
impossible in uremic patients or others with severely impaired renal 
function (see Contraindications). In aortography repeated intra-aortic 
injections may be hazardous; this also applies to pediatric angiocar- 
diography particularly in infants weighing less than 7 kg. (see Warn- 
ings). Inperipheral arteriography, hypotension or moderate decreases 
in blood pressure seem to occur frequently with intra-arterial (brachial) 
injections; this is transient and usually requires no treatment. Monitor 
blood pressure during the immediate 10 minutes after injection. It is 
recommended that selective coronary arteriography not be performed 
for about 4 weeks after diagnosis of myocardial infarction; mandator 
prerequisites to this procedure are experienced personnel, EC 
monitoring apparatus, and adequate facilities for immediate resuscita- 
tion and cardioversion. 
ADVERSE REACTIONS: Nausea, vomiting, flushing, or a generalized 
feeling of warmth are the reactions seen most frequently with intravas- 
cular injection. Symptoms which may occur are chills, fever, sweating, 
headache, dizziness, pallor, weakness, severe retching and choking, 
wheezing, a rise or fall in blood pressure, facial or conjunctival 
petechiae, urticaria, pruritus, rash, and other eruptions, edema, 
cramps, tremors, itching, sneezing, lacrimation, etc. Antihistaminic 
agents may be of benefit; rarely, such reactions may be severe enough 
to require discontinuation of dosage. There have been a few reports of 
a burning or stinging sensation or numbness, of venospasm or venous 
pain, and of partial collapse of the injected vein. Neutropenia or throm- 
bophlebitis may occur. Severe reactions which may require 
emergency measures (see Precautions) are a possibility and include 
cardiovascular reaction characterized by peripheral vasodilatation 
with hypotension and reflex tachycardia, dyspnea, agitation, confu- 
sion, and cyanosis progressing to unconsciousness. An allergic-like 
reaction ranging from rhinitis or angioneurotic edema to laryngeal or 
bronchial spasm or anaphylactoid shock may occur. Temporary renal 
shutdown or other nephropathy may occur. 

Adverse reactions as a consequence of excretion urography include 
cardiac arrest, ventricular fibrillation, anaphylaxis with severe asthmat- 
ic reaction, and flushing due to generalized vasodilatation. Risks of 
aortography procedures include injury to aorta and neighboring or- 
gans, pleural puncture, renal damage (including infarction and acute 
tubular necrosis with oliguria and anuria), accidental selective filling of 
right renal artery during translumbar procedure in presence of preexis- 
tent renal disease, retroperitoneal hemorrhage from translumbar ap- 
proach, spinal cord injury and pathology associated with syndrome of 
transverse myelitis, generalized petechiae, and death following 
hypotension, arrhythmia, and anaphylactoid reactions. In pediatric 
angiocardiography, arrhythmia and death have occurred. During 
peripheral arteriography, hemorrhage from puncture site, thrombosis 
of the vessel, and brachial plexus palsy (following axillary artery injec- 
tion) have occurred. During selective coronary arteriography and 
selective coronary arteriography with left ventriculography, transient 
ECG changes (most patients); transient arrhythmias (infrequent); ven- 
tricular fibrillation (from manipulation of catheter or administration of 
medium); hypotension; chest pain; myocardial infarction; transient ele- 
vation of creatinine phosphokinase (occurred in about 3096 of patients 
tested); fatalities have been reported; hemorrhage, thmbosis, 
pseudoaneurysms at puncture site, dislodgment of arteriosclerotic 
plaques, dissection of coronary vessels, and transient sinus arrest 
have occurred due to the procedure. Adverse reactions in selective 
renal arteriography include nausea, vomiting, hypotension, hyperten- 
sion, and post-arteriographic transient elevations in BUN, serum 
creatinine and glucose. Complications of selective visceral arteriog- 
raphy include hematomas, thrombosis, pseudoaneurysms at injection 
site, dislodgment of arteriosclerotic plaques; other reactions may in- 
clude urticaria, hypotension, hypertension, and insignificant changes 
in renal function and liver chemistry tests. 

For full prescribing information, consult package insert. 

HOW SUPPLIED: Available in 20 ml. and 50 ml. single-dose vials and 
in 100 ml. and 200 ml. single-dose bottles. 


SQUIBB HOSPITAL omsion 


E.R. Squibb & Sons, Inc. 


the reason 
is clear" 





©1976 E. R. SQUIBB & SONS, INC H626-502 





SQUIBB’ 


M 


CHARLES C THOMAS - PUBLISHER - 


PRINCIPLES OF RADIOGRAPHIC EXPOSURE AND 
PROCESSING (2nd Ed., 12th Ptg.) by Arthur W. Fuchs, 
Rochester, New York. A simple yet exact exposure system 
based on proven fundamental theories and practices is 
described in this book. Wherever possible, the exposure 
factors have been reduced to constants, thereby eliminating 
many sources of possible error. Operations necessary to the 
'correct handling and chemical treatment of exposed x-ray 
film to convert it to a radiograph are discussed in detail. 
Complete details are provided for the development, rinsing, 
fixing, washing and drying processes. A fourteen page 
glossary of terms and techniques applicable to this field 
adds the final thorough note to this comprehensive work. 
76, 304 pp. (7 x 10), 600 il., $16.75 


AN ATLAS OF POLYTOME PNEUMOGRAPHY by Taher 
El Gammal and Marshall B. Allen, Jr., both of Medical 
College of Georgia, Augusta. Assisted by Paul Dyken. This 
atlas presents a large number of studies which supplement 
the study of normal anatomy of the cerebrospinal fluid 
pathways and provide comparison for the identification of 
abnormal structures. Concentration is on the findings of 
polytome pneumography but, where possible, correlations 
are made with angiography, positive contrast ventriculog- 
raphy, and CAT examinations. Relative values of these 
different examinations are demonstrated. ’76, 480 pp. (8 
1/2 x 11), 729 il., $39.50 


NON-INV ASIVE METHODS IN CARDIOLOGY edited by 
Samuel Zoneraich, State Univ. of New York, Stony Brook. 
(25 Contributors) In emphasizing bedside cardiology, this 
text presents a comprehensive and up-to-date review of the 
basic concepts, physiologic correlates, necessary equipment 
and practical interpretation of non-invasive techniques. 
Topics*include phonocardiography, systolic time intervals, 
nuclear cardiology, congenital heart disease, echocardiog- 
raphy and a self-assessment test. Containing many photo- 
graphs, tracings, illustrations and a bibliography, this 
volume will interest the practicing physician-internist and 
cardiologist, medical student, intern and resident. 75, 596 
pp. (6 3/4 x 9 3/4), 396 il., 18 tables, $35.50 


ADMINISTRATION OF A RADIOLOGY DEPARTMENT: 
Hints for Day-to-Day Operation by Murray L. Janower, The 
St. Vincent Hospital, Worcester, Massachusetts. Everyone 
who works in or with a hospital radiology department will 
appreciate the manner in which this book demonstrates 
how the application of common sense and sound.business 
management principles will result in a marked improvement 
in the operation of the department. Special attention has 
been given to methods used in handling patients, functions 
of technologists, the establishment of a quality control 
program, efficient production of radiological reports, meth- 
ods of film interpretation, darkroom operations and func- 
tions of the file room. 76, 72 pp., 8 il., 7 tables, $7.50 


f 


THE FUNDAMENTALS OF X-RAY AND RADIUM 


PHYSICS (5th Ed., 5th Ptg.) by Joseph Selman, Univ. of 


Texas, Tyler. Now in its Fifth Edition, this tested and 
proven text on radiologic physics remains up-to-date while 
retaining the elements of clarity and simplicity that made it 
a classic in the field. Sections are included on current 
concepts of solid state rectification, mobile apparatus, 
radiographic quality, tomography, nuclear medicine and 
health physics. The author also presents lucid instruction in 
elementary mathematics, matter and energy, electricity and 
magnetism, x-ray devices, radium and other radionuclides 
used in nuclear medicine. 76, 552 pp., 306 il., 16 tables, 
$13.50 
"i 


ANATOMICO-ROENTGENOGRAPHIC STUDIES OF THE 
SPINE (3rd Ptg.) by Lee A. Hadley, Syracuse Memorial 
Hospital, Syracuse, New York. The broad scope of study in 
this book includes development of the spine, disturbance of 
development, the cervical spine, vertebral arteries, changes 
in bone texture, intervertebral discs, spinal curvatures, and 
tumors and tumorous conditions. Of particular interest are 
the longitudinal follow-up studies of patients showing the 
anatomical effect incidental to trauma and resultant 
changes observable upon subsequent examination. 76, 560 
pp. (6 3/4 x 9 3/4), 644 il., $19.75 


PANORAMIC DENTAL RADIOGRAPHY by Lincoln R. 
Manson-Hing, Univ. of Alabama, Birmingham. This compre- 
hensive publication on the subject of panoramic radiog- 
raphy will be of interest to both clinicians and students. 
The material is presented with a great number of illustra- 
tions and a minimum of text. The basic technical systems 
underlying the operation of the various machines are 
presented in a manner whereby diagnostically meaningful 
variations between radiographs made by different machines 
can be easily understood. This volume is unique in featuring 
the history of pantomography, the basic radiographic 
systems used, the variety of machines available, radio- 
graphic anatomy and artifacts, case presentations, and film 
processing and viewing. ’76, 196 pp. (8 1/2 x 11), 296 il., 6 
tables, $32.50 


HEALTH PROTECTION OF RADIATION WORKERS by 
W. Daggett Norwood, Hanford Environmental Health Foun- 
dation, Richland, Washington. Using simple terms, this 
volume provides basic facts on ionizing radiation, its 
measurement and dosimetry. The text discusses acute and 
chronic somatic and genetic effects but emphasizes preven- 
tion. It outlines radiation protection standards and regula- 
tions. Diagnosis and treatment of radiation injury from 
external radiation and/or internally deposited radionuclides 
are considered. Other chapters discuss radiation accidents, 
atomic power plants, medicolegal problems and the medical 
supervision of radiation workers. ’75, 468 pp., 16 il., 16 
tables, $27.50 


Orders with remittance sent, on approval, postpaid 


301-327 East Lawrence Avenue 


Springfield © Illinois © 62717 
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Does your 

million dollar 
radiology facility 
move at the speed of 
your typing pool? 









CERTUM — 


Meet Siemens SIREP... 
the reporting system that has 
a 6,500 word vocabulary, 
breezes along at 300 wpm, 
never makes mistakes, 
never takes time off, 
never goes on strike, and always 
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SIREP is the solution to the old problem 
of dictate and wait. 

The radiologist, instead of dictating his 
findings, simply selects words and phrases from 
a comprehensive vocabulary of diagnostic, 
anatomical and pathological terms. Once the 
report is viewed on a monitor screen and 


“confirmed by the radiologist, SIREP prints 


out multiple hard copies in a matter of 
seconds. 

To make things even easier, preferred 
wording for routine reports can be programmed 
into SIREP's memory-recall bank. 

If you're tired of watching your million 
dollar X-ray department move at the speed of 
your typing pool, get in touch. We'll send you 
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complete information on SIREP, the system 
that takes the delays and expense out of 


- radiology reporting. 


Contact your Siemens representative, 
or write to Siemens Corporation, 
Medical Systems Division, 
186 Wood Avenue South, Iselin, N.J. 08830, 
(201) 494-1000. In Canada: Siemens 
Canada Limited, P.O. Box 7300, 
Pointe Claire 730-P.Q. 


SIEMENS 





“HEAD SCANNER 
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For the first time in CT scanning, 
the Syntex System 60™ makes it possi- 
ble to double or triple your patient 
throughput without adding complete 
new systems. 

Each functional component of 
the Syntex System 60 — data collection 
(patient scanning), data processing 
and image display — is independent, 
complete with its own minicomputer, 
capable of handling expanded pro- 
grams and peripherals. You can add 
additional data collection units as your 
patient load increases, add more * 
sophisticated software and accessories 
to keep pace with the state of the art. 


IMAGE PROCESSING 


SYNTEX BUILDS CT SCANNERS 
WITH A BUILT-IN FUTURE. 
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BODY SCANNER 
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your CT scanning capability with mini- 
mum expense and downtime. 

The Syntex System 60 handles 
three patients simultaneously: While 
Patient C is being scanned, data from 
Patient B is being processed and the 
radiologist is analyzing scans from 
Patient A. No other system now avail- 
able offers so much potential for 
increased patient volume. 

The three discrete components 
can be located in different rooms, 
different buildings, even different cities 
through a telecommunications tie-up. 
Several institutions can share the same 
processor, acquiring a CT capability 





IMAGE DISPLAY 


without buying a complete system. 
When service is required on one unit, 
there's no need to shut down the 
whole system. 

Call or write today for full 
details on Syntex System 60 Full Body 
and Head Scanners, the only CT scan- 
ners with the built-in flexibility to keep 
pace with expanding 
technology. The CT 
scanners designed with 
your future in mind. 











Wolf X-Ray 





Whatever your illuminator need, we've got it! Over 235 
different sizes and styles, designed for wall installation, desk, 


or mobile use. 


All Wolf illuminators feature a choice of our highly efficient 


"Roller Clip; or our exclusive "Magic Grip” film retainer that's 


built right into the frame for positive grip tension. Low voltage 
leakage is another Wolf feature. And our "Instant Start 
Lighting" eliminates annoying light delay and flicker...gives 
you full illumination at the flip of the switch. 

The next time yow're in need of an illuminator...any kind 
...think of Wolf. Contact your local Wolf X-Ray Dealer 














Singles Bl Panels B Mobiles IN 
Angle Vision Bl Explosion- 
Proof B Hi-Intensity @ Spine IN 
Intensi-Spot Bl Fluorescent lUi 
Medical B Incandescent Illi 
Enameled @ Stainless Steel IN 
Plastic @ Wall Hanging NI 
Recessed m Desk Models IN 
Multiple Bl Specials IN 

Circline @ Dental. 


Division of IPCO Hospital Supply Corporation 
182-20 Liberty Ave., Jamaica, New York 11472 
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Diagnostically adequate filling of the gallbladder often 
takes place within 5 hours or less after ingestion of 
granules, thereby permitting same-day examinations. 

In routine overnight procedures, opacification is 
attained 10 hours after ingestion of capsules. 


Choice of dose forms 


Granules or capsules — Rapid absorption of both cal- 
cium salt and sodium salt often permits visualization 
of even poorly functioning gallbladders. 


Prepared or unprepared patients 


Both salts have been administered to unprepared 
patients as well as previously prepared patients, with 
no significant difference in results. 


» Please see following page 
tea. = for brief summary. 
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We want to make 


gall bladder studies 
more convenient. 


* For you. For your patients. 
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" Calcium Granules 
es Ipodate Calcium for Oral Suspension U.S.P 


Oragrafin’ 


Sodium Capsules 
Ipodate Sodium Capsules U.S.P 


reason 
is clear " 





ORAGRAFIN* CALCIUM GRANULES 
Ipodate Calcium for Oral Suspension U.S.P. 


ORAGRAFIN* SODIUM CAPSULES 
Ipodate Sodium Capsules U.S.P. 


CONTRAINDICATIONS: Both preparations are contraindi- 
cated in patients who are hypersensitive to ipodate salts. 
WARNINGS: A history of sensitivity to iodine per se or to other 
iodinated compounds is not an absolute contraindication to the 
use of these preparations, but calls for extreme caution in 
administration. 

Usage in Pregnancy: The safety of these preparations for use 
during pregnancy has not been established; therefore, they 
should be used in pregnant patients only when, in the judgment 
of the physician, their use is deemed essential to the welfare of 
the patient. 

PRECAUTIONS: Increasing the dosage above that recom- 
mended increases the possibility of hypotension. Anuria may 








CHARLES C THOMAS « PUBLISHER 


UROLOGICAL RADIOLOGY OF THE ADULT MALE 
LOWER URINARY TRACT: Anatomy, Physiology, Pa- 
thology and Sequelae, Diagnosis and Management by R. W. 
McCallum and V. Colapinto, both of St. Michael's Hospital, 
Toronto, Ontario, Canada. This comprehensive, well-organ- 
ized monograph of the adult male lower urinary tract 
stresses radiological diagnostic procedures and relates de- 
tailed descriptions of the anatomy, physiology, etiology 
and pathology of the bladder, prostate and urethra. 
Radiological examinations of the bladder, prostate and 
urethra are extensively discussed and the literature is 
reviewed in detail with over 330 references and over 250 
original radiographs and illustrations. 76, 377 pp. (6 3/4 x 
9 3/4 ), 248 il., 2 tables, $35.50 


THE RENAL UPTAKE OF RADIOACTIVE MERCURY 
(197HgCl5): Method for Testing the Functional Value of 
Each Kidney, Technique-Results- and Clinical Application in 
Urology and Nephrology edited by Claude Raynaud, Service 
Hospitalier Frederic Joliot, Orsay, France. Foreword by 
Pierre Royer. (4/7 Contributors) The first chapters of this » 


result when these preparations are administered to patients 
with combined renal and hepatic disease or severe renal im- 
pairment. Renal toxicity has been reported in a few patients 
with liver dysfunction who were given oral cholecystographic 
agents followed by urographic agents. Administration of uro- 
graphic agents should therefore be postponed in any patient 


with a known or suspected hepatic or biliary disorder who has 
recently taken a cholecystographic contrast agent. Gastroin- 
testinal disorders which interfere with absorption and liver dis- 
orders which interfere with excretion may result in nonvisualiza- 
tion of the hepatic and biliary ducts and the gallbladder. Con- 
trast agents may interfere with some chemical determinations 
made on urine specimens; therefore, urine should be collected 
before administration of the contrast media or two or more days 
afterwards. Thyroid function tests, if indicated, should be per- 
formed prior to the administration of these preparations since 
lodine-containing contrast agents may alter the results of these 
tests. 


ADVERSE REACTIONS: Mild and transient nausea, vomiting, 
or diarrhea sometimes occur; the incidence can be reduced by 
using the calcium granules and restricting the dosage to 3 g. in 
persons prone to gastrointestinal reactions. Transient 
headache, dysuria, or abdominal pains may occur. 

Hypersensitivity reactions may include urticaria, serum 
sickness-like reactions (fever, rash, arthralgia), other skin 
rashes, and rarely anaphylactoid shock.They are more likely to 
occur in persons with a history of allergy, asthma, hay fever, or 
urticaria and in those who are known to be hypersensitive to 
iodine compounds. 

Note Concerning Dosage: A total dose of 6 g. (12 capsules 
or 2 packets of Granules) per 24-hour period should not be 
exceeded. 

For full information, see Package Insert. 

HOW SUPPLIED: Oragrafin Calcium Granules (Ipodate Cal- 
cium for Oral Suspension U.S.P.) provide 3 g. ipodate calcium 
per packet; available in boxes of 25 single-dose foil packets. 
Oragrafin Sodium Capsules (Ipodate Sodium Capsules U.S.P.) 
provide 0.5 g. ipodate sodium per capsule; available in boxes 
of 25 vials (each vial contains 6 capsules), in bottles of 100, and 
in Unimatic® packages of 100. 
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text describe several techniques of uptake measurement 
along with simplified systems of external counting, scanners 


or gamma cameras, and specific problems associated with the 
deep position of the kidney or Hg metabolism. The rest of 


the book discusses the normal values of Hg renal uptake and 
the results obtained in patients. '76, 248 pp., 110 il., 47 


tables, $22.75 


"TRAUMA" AND “NO-TRAUMA” OF THE CERVICAL 
SPINE edited by Kenneth R. Kattan, Univ. of Cincinnati 
College of Medicine, Cincinnati, Ohio. (11 Contributors) 
This complete volume on the topic of cervical spine trauma 
includes descriptions and excellent illustrations of the 
anatomy of the cervical spine, and the numerous varieties 
of trauma, their assessment and management. Discussed at 
length are the many symptoms attributed to cervical spine 
trauma as well as diseases which provoke this malfunction. 
In this text the authors deal not only with trauma, but also 


with how to differentiate it from other conditions including 
the normal. '75, 328 pp., 292 il., $24.50 


ELEMENTS OF RADIATON PROTECTION by Ronald V. 
Scheele and Jack Wakley, both of the Univ. of Virginia 
School of Medicine, Charlottesville. Concepts and practices 
of radiation protection are developed by coordinating 
material from many disciplines. Initial chapters focus on 
atomic structure, ionizing radiation, radioactivity, x-rays 
and the interaction of radiation with matter. Later sections 
outline acute and long-term biological damage due to 
radiation. Suggestions are made on how to reduce radiation 
exposure to patients, physicians and technologists in 
diagnostic radiology, nuclear medicine and radiation ther- 
apy. 75, 112 pp., 15 il., 10 tables, $7.95, paper 


Prepaid orders sent postpaid, on approval 


301-327 EAST LAWRENCE 





SPRINGFIELD *ILLINOIS:- 62717 
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e THE UNCOMPROMISING 
|. COMPRESSION PLATE... a 
for AOT and Puck filmchangers. 
A plate which combines very low 
x-ray attenuation with perfect 
screen/film contact. The result is 
excellent image contrast and 
optimum resolution at all exposure 
rates, lower kV, less patient 
radiation, less scatter, less fog, 
and greater freedom in optimi- 
zation of exposure technique. 


The new carbon fiber compression 

plate is a significant advancement in 

radiology, and is a standard feature in 

all new AOT-S and Puck filmchangers. e 
Materials previously used in Most changers now in use can be 

filmchanger front plates have Nes om retrofitted with this uncompromising 

always been compromises. Bakelite uw) ies i^ vw. compression plate. 

has low x-ray attenuation but poor MO E ERU Be sure to 


This new pole adds height to the vaulter's record, 
because it is made of carbon fiber reinforced 
plastic (CFRP). The same material is used in 

Schonander's new front compression plate for 
AOT and Puck cutfilm changers. 


P CFRP is the result of new material 
technology, and may well become the 
material of the future. It features 
properties such as tensile strength 
greater than that of steel and the 
ability to survive millions of tensile or 
bending cycles. These characteristics 
together with CFRP's very low x-ray 
attenuation are now a benefit to 
radiology. 





screen/film contact at higher specify 
exposure rates. Aluminum Schonander... 
a provides perfect screen/film and reach new 
contact, but at the cost of heights in 


higher x-ray attenuation. angiographic 


results. | 


When a better idea L WN 
in film changers comes along, i, 
it will come from us. rw, 


elema-schonander 


After years of re- 
search, conducted in 
close co-operation 
with the manufac- 
turer of CFRP... 
Elema-Schonander 
proudly presents... 











The secret tojenhance 
angiographic|results 
is in this} pole. 

















In Nuclear Medicine 
the answer is transparent. 














when the question is imaging, 
Kodak film. 0$ 










































Advances in nuclear medicine have increased 
the need for recording multiple, single, or 
dynamic images. And Kodak continues to help 
meet the need with a family of transparency 
films that are compatible with what your 
equipment can do now-or can be adapted to do. 
You can record single images on sheets of Kodak 
film, or on individual frames of Kodak roll film. 
You can also record multiple images of the same 
study— economically—on a single sheet of film. 
m You can preserve images sequentially for dynamic 
studies on a single piece of roll film. 

And you can record images from cathode-ray tube 
displays with Kodak's newest film — Kodak film for 
nuclear medicine SO-179 — which can be used with 
most scintillation cameras. 

Kodak transparency films offer high image quality, 
longevity and economy Theyre fade-resistant, curl- 
resistant, easy to store. 

Your Kodak Technical Sales Representative can 
bring you up to date on Kodak films for nuclear 
medicine, automatic processors, and chemicals. And 
help you fill your nuclear imaging requirements. 

Just ask the question; you'll get the right answer. 
Or contact your medical x-ray products dealer. Or 
write: Eastman Kodak Company Department 740-B, 


Rochester, N.Y. 14650. 


Acommitment ~~~ ">= 
to quality. . © 
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MOSBY 


TIMES MIRROR 


Share 


the insights of 
prominent specialists 


inthe pages of these authoritative 
A 3 Volume Set! Mosby references. e o 


NEURORADIOLOGY IN INFANTS AND CHILDREN 


Unparalleled in scope, this new three-volume set promises to become 
ihe reference source on the subject of pediatric neuroradiology. Dr. 
Harwood-Nash provides you with in-depth information on normal 
anatomy of the skull; the spine; and their contents, abnormal variations, 
and pathological correlations. Numerous diagnostic approaches and 
techniques unique to children are stressed throughout. 
By Derek C. Harwood-Nash, M.B., Ch.B., F.R.C.P. (C); with the 
assistance of Charles R. Fitz, M.D.; and 3 contributors. November, 
1976. 1,312 pages plus FMI-X VI in each volume, 814" x 11", 3,931 
illustrations, Price, $165.00. 
A New Book! QUALITY CONTROL IN NUCLEAR MEDICINE: 
Radiopharmaceuticals, Instrumentation and In-Vitro Assays. Edited by 
Buck A. Rhodes, Ph.D.; with 62 contributors. May, 1977. Approx. 544 
pages, 7^ x 10", 293 illustrations. About $39.50. 


FOR YOUR STAFF: 


New 3rd Edition! 
COMPREHENSIVE REVIEW FOR THE RADIOLOGIC TECHNOLOGIST 


This new review book is the single reference source your staff can con- 
sult. It covers the fundamentals of radiologic technology essential to 
advancement and performance of daily duties. Updated topics include: 
radiographic positioning, radiologic physics, etc. 

By Matthew Stevens, R.T. and Robert L Phillips, R.T., FASRT. 


January, 1977. 3rd edition, 244 pages plus FMI-X, 7" x 10", 66 
illustrations, Price, $7.50. 


ORDER BY PHONE! 
MOSB y Call (800) 325-4177 ext. 10. In Missouri call collect — 


(314) 872-8370 ext. 10. 
TIMES MIRROR 9 am to 5 pm (CST), Monday through Friday. 


THE C V MOSBY COMPANY «© 311830 WESTLINE INDUSTRIAL DRIVE « ST LOUIS. MISSOURI 63141 






































































































































































































Is there an 
unhappy Amrad Customer? 





Seems unhappy customers The one with add-on mam- But maybe you should 
abound in the x-ray business. mography and tomography check for yourself. If you ever 
But as far as we know, noneof capabilities that cost a fraction buy x-ray equipment, send us 
them belong to us. In the little of any other approach. the coupon below, and we'll 
over two years we've been in And when number 500 send you an unedited list of all 
business, we've now shipped went out, we still hadn't hearde the installations we have in our 
over 500 complete units of a a whimper. We think a lot of records. Chances are, you'll 
superb space-saving 600-MA, it has to do with our dealer spot a few colleagues whom 
125 KV x-ray room. You know, network being so on-their-toes. you know, and can then find out 
the one with that super-slick After all, each of the seventy- about this phenomenon in the 
table, plug-in installation and five is an independent business- x-ray business: a manufacturer 
remote generator man, too — so with no unhappy customers. 
control. Us they have to Why, you might even want 


be good. to become a customer yourself! 
—* AMRAD 
AMERICAN RADIOLOGIC 


SYSTEMS, Inc. 


2055 N. Janice Ave. 
Melrose Park, Ill. 60160 
(312) 865-2600 
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American Journal of Roentgenology 
Guidelines for Authors 


The American Journal of Roentgenology publishes original and timely contributions to the advancement of 
radiologic diagnoses and treatment. Although the content is predominantly clinical in origin, laboratory investiga- 
tions are accepted when their relevance to clinical practice is demonstrable. Material published elsewhere, in 
substance or illustration, will not be considered. Prior publication of abstracts, however, will not prejudice 
publication of the complete study. Contributions are reviewed by two outside consultants and are accepted on 
condition that they are submitted only to this Journal and that they will not be reprinted or translated without 
consent of the Editor. Statements within an article are the responsibility of the authors and not the Journal 
or its publisher. 

Address all manuscripts and correspondence to the Editor, Dr. Melvin M. Figley, 403 Pacific National Bank 
Building, 4545 15th Avenue N.E., Seattle, Washington 98105. 


Manuscript Form 


e 

Manuscripts should be typed double-spaced throughout, including references, tables, and footnotes. Tables, 
footnotes, and figure legends should be on separate sheets, and a separate title page should be provided. In 
addition to the original typewritten copy, a duplicate copy complete with figures, tables, and references is re- 
quired. Authors' names should be on title page only and should not be on figures so that author anonymity can 
be maintained during the review process. 

Figures should be submitted as 13 X 18 cm glossy prints, untrimmed and unmounted. Each should be num- 
bered to correspond with figure legends, and the top should be indicated. Written permission is required for 
reproduction of previously published figures, and such material must be clearly noted and credited in the manu- 
script. Specific permission for publication of facial photographs of patients is required. Line illustrations and 
graphs should be drawn in black ink on white background. Labels on all figures should be of professional! quality 
and sufficiently large to be easily read when reduced in size. 

References should be cited in the text by number (e.g., [3, 4]). The bibliography should be arranged in the 
numerical order that references are cited in the text and typed double-spaced throughout. Data for each refer- 
ence should be arranged according to the uniform style on bibliographic citations adopted by many biomedical 
journals. Provide all authors' names and inclusive pages. Abbreviations for titles of medical periodicals should 
conform to those published in /ndex Medicus. Examples: 


1. Miller RE, Chernish SM, Skucas J, Rosenak BD, Rodda BE: Hypotonic roentgenography with glucagon. 
Am J Roentgenol 121:264—274, 1974 

2. Boijsen E: Superior mesenteric angiography, in Angiography, edited by Abrams H, Boston, Little, Brown, 
1971, pp 1091—1119 


Organization 


Title page. Titles should be brief and specific. Include full names and addresses of all authors and acknowledg- 
ment of grant support when appropriate. 

Abstract. A description of the purpose, methods, results, and conclusions of the study is required. It should bee 
informative to a reader who has not read the text of the article. 

Introduction. Clearly state the purpose of the investigation including necessary background facts. 

Materials and methods. Describe the protocol clearly so that an experienced worker can understand what 
was done. Use standard abbreviations as presented in the Council of Biology Editors Style Manual, 3d ed. Metric 
measurements should be used throughout. 

Results. Present results in logical sequence. 

Discussion. Interpret the results to lend meaning and importance to the observations. If hypotheses and 
speculation are included, they must be labeled as such. When results differ from those of previous investigators, 
an attempt should be made to explain the discrepancy. 

References. Only include those references which provide adequate background and present fairly any opposing 
evidence and concepts. Accuracy of reference data is the responsibility of the author. 

Legends. Legends should be brief but should provide sufficient description to interpret the figure. 


Special Communications 


Case Reports. Concise case reports are accepted if they present unusual experiences that are medically im- 
portant and educational. Clarity and brevity are essential. 

Technical notes. Brief descriptions of new techniques or significant modifications of older ones which are 
directly applicable to clinical practice will be accepted. 

Letters to the Editor. Letters are subject to editing and condensation. Criticism of published articles should 
be objective and constructive. Letters may also discuss matters of general interest to radiologists. 


Proofs and Reprints 


Galley proofs will be sent to authors for correction of errors and approval of illustrations. The corrected proof, 
copy-edited manuscript, and reprint order should be returned to the editorial office within 48 hr of receipt. 
Failure to adhere to this schedule may mean publication without the author's approval. 
























































Peripheral Opacities in Chronic Eosinophilic Pneumonia: The 
Photographic Negative of Pulmonary Edema 


EDWARD A. GAENSLER! AND CHARLES B. CARRINGTON? 


To test whether there is a radiographic pattern diag- 
nostic for chronic eosinophilic pneumonia (CEP), radio- 
graphs of 591 patients with interstitial lung disease 
(2,852 films) were reviewed. A peripheral ground glass 
pattern was seen in 24 individuals (4.1%). Lung biopsies 
in 16 of these patients revealed CEP. The remaining eight 
had all the clinical features of CEP. In a separate study, 
pathologic features of 350 patients with interstitial dis- 
ease were coded; CEP was the principal diagnosis in 21 
(5.7%). Sixteen of the 21 had typical peripheral radio- 
graphic opacities. Review of published chest radiographs 
of 81 patients with CEP showed characteristic peripheral 
opacities in 53 cases (65%). 

Typically, dense opacities with ill-defined margins and 
without lobar or segmental distribution are seen arranged 
peripherally apposed to the pleura. The opacities are 
usually in an apical or axillary location, but are some- 
times basal when they mimic loculated effusion. When 
the opacities surround the lung, the appearance is that 
of a photographic negative or reversal of the shadows 
usually seen in pulmonary edema. The opacities some- 
times disappear and recur in exactly the same locations. 
Peculiar oblique or vertical lines without reference to 
hilus or anatomic divisions occasionally appear during 
resolution. Response to corticosteroid treatment is dra- 
matic, with clinical improvement in hours and disappear- 
ance of radiographic shadows within a few days. 

The typical radiographic pattern is virtually diagnostic 
even without other information. In this series all patients 
with characteristic radiographs had CEP. Blood eosino- 
philia ig confirmatory, but its absence does not exclude 
the diagnosis. 


The spectrum of diseases associated with diffuse pul- 
monary infiltration is large indeed. Radiologic opacities 
may take many forms that are difficult to describe 
precisely and that are often nonspecific. Increasing use 
of lung biopsy has facilitated histologic-radiologic cor- 
relations, and, as a result, radiologists and chest 
physicians now can provide a more educated diagnostic 
guess. Even now very few such disorders can be diag- 
nosed with certainty from a single characteristic film 
without additional information. This study was under- 
taken to determine whether chronic eosinophilic pneu- 
monia (CEP) might be such a disease. There were two 
parts to the investigation: (1) a review of all chest 
radiographs coded and on file in our laboratory to de- 
termine disorders associated with typical peripheral 


opacities; and (2) a review of all lung biopsies coded 
as CEP to determine the associated radiographic pat- 
terns. 


* Subjects and Methods 


Radiographs of patients with diffuse infiltrative lung 
disease referred to this service since 1950 were coded using 
the 1971 ILO U/C Classification of the Radiographic Ap- 
pearance of Pneumoconioses [1]. We added a category called 
ground glass [2-4] which others have described as amor- 
phous, airlessness, or alveolar pattern [5]. This category has 
seven subdivisions: (1) homogenous diffuse (similar to 
underexposed or expiration films); (2) lobar tas with lobar 
pneumonia, without displacement of adjacent structures): 
(3) lobar or segmental atelectasis (with displacement of ad- 
jacent structures); (4) perihilar (as in typical pulmonary 
edema or alveolar proteinosis); (5) peripheral (partial or 
complete, photographic negative of pulmonary edema): (6) 
diffuse patchy (as with bronchopneumonia or aspiration): 
and (7) other. As with the ILO U/C classification, there are 
six zones: right and left; upper, middle, and lower, inter- 
pretation and coding was performed always by two and 
sometimes by three observers. 

Histologic slides were examined by light microscopy. A 
diagnosis of CEP was made by criteria previously published 
[6, 7]. 

Results of a Medical Research Council-type respiratory 
questionnaire [8], chest physical examination and extensive 
physiologic studies, as well as information related to oc- 
cupation, diagnosis, course, and therapy were available for 
all patients. 


Results 


Coding of radiographs was completed for 591 pa- 
tients with diffuse infiltrative lung disease who were 
studied on 2,852 occasions. There were 24 individuals 
(4.1%) whose radiographs were coded as having the 
peripheral ground glass pattern on one or more occa- 
sions (tables 1 and 2, groups A and B). Coding of 
pathologic features in interstitial lung diseases was 
completed for 350 patients. CEP was the sole or pri- 
mary diagnosis for 21 patients (5.795), Sixteen had 
typical peripheral shadows and were among the cases 
also selected by radiographic criteria (tables 1 and 2, 
group A). Five did not show a characteristic shadow on 
any of the available films (group C). 


Presented in part at the annual meeting of the Fleischner Society, Montreal, May 1972. 


This study was supported in part by Pulmonary SCOR grant HL—15063, research grant HL 


-05933, and career development award HL- 1173, all 


from the National Heart and Lung Institute, and the Sherrill A. Parsons Memorial Fund. 
' Department of Surgery, Boston University School of Medicine, Boston Massachusetts 021 18. 
? Department of Pathology, Stanford University Medical Center, Stanford, California 94305. 
+ 


Am J Roentgen 128:1-13, January 1977 
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Fig. 1.— Initial chest radiographs of patients 11 (A), 4 (B), 2 (C), and 9 (D). All show virtually complete peripheral opacification, giving impression of 
photographic negative or reversal of pattern usually seen in pulmonary edema. Involvement is symmetrical in upper row and limited largely to one side 
in lower row. 


Radiographic Findings 


The typical opacities were peripheral with ill-defined 
margins and without segmental distribution (figs. 1—6). 
Sometimes they completely surrounded the lung, sug- 
gesting a photographic negative of the opacities seen 
in pulmonary edema (fig. 1). More often they were 
limited to the upper or lower lateral portions (fig. 2), 
sometimes first appearing in one lung and later in the 
other (cf. figs. 1D and 2A; 2B and 2D). Rarely they af- 
fected only a small peripheral area. The opacities were 


usually homogeneous, but in three cases they contained 
ill-defined radiolucencies (figs. 64 and 6B). Basal pe- 
ripheral lobulated shadows sometimes mimicked locu- 
lated pleural effusions (figs. 1B and 1D; 3C and 3D). 
Occasionally there was perihilar infiltration radiating 
toward extensive peripheral shadows (fig. 3C). Some- 
times the peripheral infiltrates enlarged until they 
opacified the entire lung field (figs. 6A and 6B); a 
relatively clear perihilar zone was then demonstrable 
only by laminography. The characteristic peripheral lo- 
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Fig. 2.— Radiographs of patients 9 (A), 14 (B and D), 23 (C), 20 (E), and 22 (F) showing typical peripheral opacification in only part of lungs. 
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Fig. 3. — Radiographs of patient 6 showing recurrence of peripheral infiltrations in same location. A, Peripheral basal infiltration at lower margin of 
left breast. B, Film 16 months later showing faint apical and axillary shadow which progressed in 5 weeks to extensive photographic negative of edema 
pattern (C). D, Film after 2 weeks of corticosteroid treatment showing almost complete clearance of infiltration. Distinctive basal pattern first seen in 


A remains. 


cation sometimes was demonstrable only in the lateral 
view (figs. 4A and 4B). 

Peculiar peripheral curved lines without evidence of 
atelectasis or reference to fissures or hilus were seen in 
three patients. Usually they appeared during or after 
resolution of the amorphous shadows (figs. 4D and 5). 
Sometimes they were thought to be artifacts until they 
reappeared on serial films (figs. 5E and 5F). 

The opacities sometimes disappeared and reappeared 
spontaneously over a period of many years, either in 
the same places and configurations (figs. 3A and 3D; 
4C and 4F) or in different peripheral locations (figs. 1D 
and 2A: 2B and 2D; 4C and 4E). In some atopic pa- 
tients, recurring densities assumed more varied forms, 
including rounded ill-defined densities, patchy diffuse 
infiltration, and, in one instance, atelectasis from mucoid 
impaction [9]. 

With corticosteroid therapy opacities frequently 
cleared within 2 or 3 days (figs. 3C and 3D; 5A and 
5C: 6B and 6C); 15 of 23 treated patients had normal 
films within 10 days, and another seven were normal 
within 20 days (table 2). A fibrotic residue was seen 
only once following five recurrences. Only one patient 
with an atypical film (no. 28) did not respond. 

Of the five patients who did ‘not have characteristic 
radiographs (table 2, group C), two had diffuse patchy 


densities, two had normal films and one (no. 29) had 
a bilateral diffuse ground glass or alveolar pattern. 


Clinical Features 


Most patients had two features in common: (1) lung 
tissue revealed the characteristic features of CEP; and 
(2) with corticosteroid treatment even severe illness 
improved within hours, and radiographic opacities 
cleared within a few days. 

Other findings were more varied (table 1). Most pa- 
tients were middle-aged housewives (age, 49.1 + 15.4 
years) with only five males in the group. They usually 
presented with dyspnea (25/29), cough with mucoid 
sputum (26/29), and severe weight loss (24/29) 
averaging nearly 8 kg. Fever was universal and drench- 
ing sweats frequent. These systemic signs together with 
extensive infiltration and occasional hemoptysis always 
raised the suspicion of tuberculosis. The illness some- 
times was relatively mild, lasting for 6-8 weeks, sug- 
gesting a persistent upper respiratory infection (patients 
1, 2, 19, 22). More often it was severe and disabling, 
lasting 3 months or more. Sometimes there were spon- 
taneous remissions and recurrences for up to 26 years 
(patients 3, 6, 18, 20). Others had a severe, relentlessly 
progressive disease with high fever, complete prostra- 
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tion, and extreme dyspnea (patients 4, 5, 10, 12), which 
ended fatally in one case (patient 29). 

A history of asthma was recorded in only eight cases 
and always was of relatively recent origin. However, 
more than one-third had long histories of “allergic 
"initis," "nasal polyps,” and similar complaints. One 
patient (no. 9) had progressive cardiac enlargement 
with failure after the pulmonary densities had disap- 
peared. Another (no. 8) had hypersensitivity micro- 
angiitis in the synovium and subcutaneous tissue. 

Most laboratory investigations were not helpful. One- 
third of the patients had reversed albumin/globulin 
ratios. Blood eosinophilia was less than 696 in seven 
patients and in others ranged up to 8996. In a few pa- 
tients some episodes were associated with eosinophilia, 
whereas other apparently identical episodes were not— 
a problem discussed by Crofton et al. [10]. Stool ex- 
aminations failed to reveal ova or parasites. 


Etiology 


A background atopy was apparent in one-third of the 
patients. In three of these desensitization treatment for 
allergic rhinitis coincided with onset of pulmonary 
symptoms and radiographic abnormalities. A fourth pa- 
tients illness was related to nitrofurantoin therapy. In 
the remainder, the etiology was never discovered. 


Response to Therapy 


Two patients were never treated since recurrent epi- 
sodes remitted spontaneously (nos. 1 and 18). Another 
died without appropriate treatment. All others were 
treated with corticosteroids, and, with one exception, 
the clinical and radiographic responses were dramatic 
(table 1). Fever present for many weeks often disap- 
peared® within 6 hr and several prostrate, severely 
hypoxemic patients became ambulatory and asympto- 
matic within 3 days. 

Follow-up ranged from 1 to 27 years (table 1). Eight 
remained well after long term therapy (6 months-2 
years). Four had severe relapses after short courses 
(1-3 months) but are now well following additional 
therapy. Four developed asthma for the first time in 
middle age some years after their last episode of CEP 
(table 1). One is well after three relapses without ther- 
apy. One has developed arthritis and scleroderma. Three 
have died of unrelated causes, and one died of CEP. 


Pathology 


A lung biopsy was available in 21 patients (tables 1 
and 2, groups A and C). The histologic findings in each 
consisted of flooding of the small airspaces by eosino- 
phils and macrophages and a mild interstitial pneumonia 
[6, 7]. Bronchiolitis obliterans was found in one-third of 
the cases. Pulmonary microangiitis, usually restricted 
to small venules, and sarcoid granulomata were features 
of a smailer number of cases. Proteinaceous exudates 
were seldom extensive and frequently absent. Necrosis 





of parenchyma and fibrosis were rare. When biopsy was 
performed during corticosteroid treatment, the changes 
were much less severe. In the postmortem tissue from 
patient 29, "acute alveolar injury" with hyaline mem- 
branes was superimposed on the lesions of CEP. 
Patients without biopsy but with characteristic radio- 
graphic findings (group B) differed from the biopsy 
group only in that their illness was less severe. It re- 
mitted spontaneously six times in one case (no. 18) 
and after a single course of corticosteroids in the others. 
All eight patients in this group had blood eosinophilia. 
& 


Pathophysiology 


With slight involvement there was mild restriction 
and minimally impaired gas exchange. The abnormali- 
ties were usually less severe than anticipated from the 
radiographs. Only four patients (nos. 4, 5, 10, 29) had 
severe restriction, hypoxemia, and large venous ad- 
mixture. Following radiographic clearing, lung function 
almost always returned to normal. An obstructive com- 
ponent was rarely demonstrable. 


Discussion 


Crofton's classification of pulmonary eosinophilia 
[10] contains five groups: (1) Löffler syndrome with 
minimal symptoms and rapid recovery; (2) prolonged 
or recurrent eosinophilia without asthma; (3) prolonged 
infiltrations with asthma; (4) tropical eosinophilia; and 
(5) polyarteritis nodosa. We have no cases correspond- 
ing to Löffler and Maier's criteria [11] in our files of 
almost 6,000 individuals, perhaps because most of our 
patients are referred with chronic disease. 

Concerning classes 2 and 3 separation of patients 
with wheezing from those without has not proved useful. 
Our review of 153 patients with the prolonged syn- 
drome showed 2196 with asthma for more than 2 years; 
and there were none in our series. 

Patients with polyarteritis, probably more accurately 
described as sensitivity angiitis [12], have a high fatality 
rate [6, 13-16]. Our two possible cases (nos. 8 and 9) 
both have done well with treatment. 

Crofton's criterion of blood eosinophilia of 696 or 
greater has been the basis for selection in almost ail 
subsequent studies [10, 14, 15, 17-24]. As a result the 
true prevalence of this finding in CEP cannot be eval- 
uated from the literature. Our initial series, limited to 
cases with biopsy, included a significant percentage 
without blood eosinophilia [6, 7]; in this series, one-third 
never had more than 350 eosinophils per mm". 

In a review of 81 published chest radiographs of pa- 
tients with the chronic syndrome, about 65% had a type 
of peripheral infiltration rarely seen in any other disease, 
yet this pattern often was not commented upon [6, 13, 
15, 18-20, 22, 25-28]. However, some investigators 
did mention certain unusual features, sometimes de- 
scribing them in a graphic or poetic manner [10, 17, 
29-34]. Peirce et al. [30] were the first to describe 
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Fig. 4.— Serial radiographs of patient 18 with recurring CEP for 23 years. A and B, First episode showing largely perihilar hazy infiltration; only 
lateral view revealed its peripheral location. C, Episode 8 years later showing infiltration largely on left with small patch laterally on right. D, Film 1 month 


later during resolution showing peculiar vertical line (see fig. 5). 
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Fig. 4. (cont.) — E, Film 6 years after preceding episode showing peripheral process involving entire right lung. F, Film 5 years after preceding episode 
showing peripheral densities in same place and configuration as in C. Slight patch laterally on right, with fine curved line, identical on both occasions. 
Patient never treated; 2 years after last episode she developed asthma for first time. 


"diffuse subpleural parenchymal cloudy densities'' with 
a "texture of the individual roentgenographic shadow 
as those of a haze or cloud, sometimes so confluent over 
So great an amount of lung tissue as to suggest con- 
solidation." Hennell and Sussman [17] considered the 
bizarre distribution of these densities so characteristic 
as to suggest the correct diagnosis. 

Crofton et al. [10] later were moved to colorful de- 
scriptions of shadows *'like clouds of smoke rising after 
an expfosion in the region of the hilum and drifting up 
against the chest wall peripherally’’; they also described 
"chains of peripheral opacities resembling plaits of 
hair.” 

Others since have referred to characteristic lateral, 
pleural-based, or peripheral locations [23, 32-34], ‘‘peri- 
pheral apical and axillary with central sparing” [35], 
"peripheral atelectatic without the usual constriction” 
[31], or “lateral dense infiltrates not sharply delineated 
with an oval-shaped clear area in the lung center'' [29]. 
Attempting to describe these opacities in familiar terms, 
we have likened them to a photographic negative or re- 
versal of the perihilar shadows seen in pulmonary 
edema or alveolar proteinosis [7]. Others apparently 
have found this description useful [21, 23, 35-37] and, 
most recently, Felson [5] referred to this as a reverse 
butterfly pattern. 

Pleural effusions were rare, reported in five of 127 
patients [10, 16, 17, 28, 38], but may be mimicked by 
basal lesions in apposition to the chest wall (figs. 1 
and 3). 

Peculiar oblique or vertical ill-defined lines "unique 
to this disease" were first mentioned by Hennell and 
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Sussman [17]. Such linear shadows, seen in four of 
our patients, almost certainly do not represent atelecta- 
sis in the usual sense, since there is no evidence of 
retraction, mediastinal shift, or segmental distribution 
(figs. 4D and 5). Probably they represent partial resolu- 
tion of an eosinophilic infiltrate that was peripheral but 
not exactly aligned in the anteroposterior view. 

Two further diagnostic features deserve mention. 
Recurrence of peripheral lesions in exactly the same 
places and of the same size and shape [7] has been 
confirmed several times [24, 35, 38]. Exceedingly rapid 
clearing also is characteristic of CEP, and it may occur 
spontaneously. Indeed, Peirce et al. [30] thought that the 
fleeting opacities must be the result of peritruncal and 
interstitial edema. Our histologic findings, however, 
show that the infiltrate is largely cellular and that 
acellular exudates are usually absent. With the introduc- 
tion of corticosteroid therapy for CEP in 1949 [39], it 
was shown that clinical improvement always precedes 
roentgenographic changes and may occur in a matter 
of hours [18]. Dramatic clinical response has been the 
rule with occasional exceptions in severe asthmatics 
[6, 15] and in sensitivity angiitis. Although the radio- 
graphic changes always lag behind, definite thinning of 
the opacities has been observed in 60-72 hr [7, 31]; 
radiographs usually appear normal within 1—3 weeks 
[20, 22, 33, 35-38, 40]. 

Recurrences over many years are not uncommon in 
untreated patients [9], and relapses may also follow 
brief courses of corticosteroid therapy [6, 7, 18, 22, 
28]. Following long térm therapy such recurrences are 
rare (table 2). Those occasional patients who continue 
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to require low dose therapy usually are asthmatics. 

The largely peripheral distribution of the lesions re- 
mains unexplained, and open lung biopsy has not 
clarified this aspect. Necrospy confirmation comes from 
Leopold's cases of status asthmaticus with infiltrates 

ere large subpleural scarred lesions were demon- 
strated in the lungs [41]. 

The etiology of CEP in the majority of patients in 
temperate zones remains unknown. The now fashion- 
able term cryptogenic [24] is appropriate for most of our 
cases. An allergic or hypersensitivity etiology is well 
accepted. Allergic rhinitis or sinusitis, frequently dating 
to childhood, was present in more than one-third of 
our cases (table 1), and was even more common in other 
series [10, 18, 19, 22, 30, 36, 40, 42]. Three of our 
patients with rhinitis developed pulmonary problems 
after desensitization, and a similar pattern has been re- 
ported by others [22, 33, 43]. It is interesting that the 
polypoid masses of granulation tissue which character- 
ize the bronchiolitis obliterans in some of the biopsies 
are reminiscent of the nasal polyps found in allergic 
rhinitis [6, 7]. 

The typical radiographic pattern is virtually diag- 
nostic. Indeed, our own experience implies that all 
patients with characteristic radiographs have CEP. 
However, we have seen rare exceptions elsewhere. 
Axillary radiation may cause peripheral infiltration and 
scarring, although our case 16 had typical CEP super- 
imposed on radiation pneumonia. In one other case the 
radiograph suggested CEP while histologic studies re- 
vealed only bronchiolitis obliterans. Here the biopsy 
may have been performed in a late stage of CEP in 
which the usual alveolar exudate had resolved and in 
which the bronchiolitic component was unusually 
Severe, 

Our survey of histologic material shows that not all 
patients with characteristic CEP have typical films: 
among biopsy-proven CEP, only 76% had characteristic 
radiographic features one or more times during their 
course. Therefore, in one-fourth of patients lung biopsy 
will remain important. 

It has been suggested that sputum eosinophilia may 
be diagnostic of CEP [44], but we and others have found 
this test negative in more than one-half of the patients 
[10, 19, 21, 35, 38, 40]. In asthmatics with infiltrates, 
the sputum is more often positive [15, 24], but eosino- 
phils are seen in this group regardless of whether they 
have CEP. 

The most important differential diagnosis is tuber- 
culosis, which first troubled Lóffler [11, 45]. Dense 
apical lesions that sometimes contain radiolucencies 
may be seen in both, and both may have hemoptysis and 
identical systemic signs. Furthermore, blood eosino- 
philia is found in approximately 1096 of patients with 
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tuberculosis [46] and with granulomatous mycotic in- 
fections. The problem becomes especially difficult when 
CEP appears in the course of tuberculosis as the result 
of drug therapy [26, 32]. Many patients with CEP have 
been treated in sanitariums [10, 15, 40], and a large 
number have received chemotherapy [16, 22, 24, 36, 
38]. 

Suspicion of CEP on radiologic grounds, when in- 
fectious disease has been excluded, may justify a brief 
trial of corticosteroid therapy. A prompt clinical and 
radiographic response is characteristic, and the brevity 
of the course obviates harm. Lack of appropriate ther- 
apy may permit relentless progression and eventually 
consolidation, which then may lead to unnecessary 
lobectomy [6, 19], pneumonectomy [47]. or even death 
[6..33; 17, 23, 25]. 
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Fig. 6. —4, Admission radiograph of patient 10 showing dense consolidation in right upper lung without lobar distribution. Laminogram revealed 
densest areas at periphery. B, Film 1 month later showing entire lung opacified and cavitation suspected in upper half. Following spontaneous pneumo- 
thorax and lung biopsy, treatment with prednisone resulted in rapid clearing. C, Normal film 1 month after institution of prednisone therapy. D, Typical 
peripheral infiltration occurring with rapid tapering of prednisone. Left lung unaffected throughout. ^ 
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Fatal Radiation Pneumonia Following Subclinical Busulfan Injury 


ALLEN R. SOBLE' AND HAROLD PERRY? 


A patient with polycythemia vera received a moderate 
dose (480 mg) of busulfan intermittentiy over a 6 year 
period and later developed Hodgkin's disease. Following 
split-course upper mantle, chest irradiation, he developed 
rapidly progressive, fatal pneumonia and bone marrow hy- 
poplasia. It is postulated that the hyperacute organ fail- 
ures (lung and bone marrow) resulted from augmentation 
of subclinical busulfan-induced damage of these organs 
by additive radiation effect. It is recommended that in pa- 
tients who have had antineoplastic chemotherapy, major 
radiotherapy to the cervicothoracic region be accompanied 
by careful monitoring of respiratory and hematopoietic 
function, both before and during radiotherapy. 


Introduction 


The toxicities of busulfan (Myleran) are well known 
and include amenorrhea, skin hyperpigmentation, gastro- 
intestinal reactions, hyperuricemia, gonadal atrophy, 
gynecomastia, and a syndrome resembling [1], if not 
actually, adrenal insufficiency [2]. Bone marrow depres- 
sion and pulmonary fibrosis are the two major toxicities 
which result in significant morbidity and mortality [3—6]. 

In the case presented, the latter two toxicities were 
subclinical until chest irradiation resulted in fulminant 
pneumonia with fibrosis and pancytopenia out of pro- 
portion to the irradiation delivered. Subclinical impair- 
ment of lung and bone marrow tissue by long term 
busulfan therapy is postulated with additive or even 


synergistic effect on tissue toxicity by radiotherapy. 
e 


Case Report 


K. M., a 66-year-old white male, had a diagnosis of poly- 
cythemia vera established in August 1966. He was treated 
with phlebotomies and intermittent oral administration of a 
total dose of 480 mg of busulfan (Myleran) for 6 years. The 
polycythemia was well controlled during this time. 

in July 1972, he presented with a 6 x 6 cm nontender left 
submandibular mass which was immobile to palpation. The 
patient had detected it 5 weeks earlier. No other lymph nodal 
or extranodal masses were detected. Biopsy of the left sub- 
mandibular mass was performed. The microscopic diagnosis 
was Hodgkin's lymphoma, histiocytic predominance, with 
vascular permeation and extension into the salivary gland. 

Routine laboratory studies at this time including complete 
blood and platelet count and screening blood chemistries 
were within normal limits. Protein electrophoresis showed 
mild decrease in gamma globulin (0.59 g/100 ml). The sedi- 
mentation rate was 26 mm/hr and liver-spleen scans and 
pretreatment chest radiograph (fig. 1) were within normal 
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limits. Retroperitoneal lymphangiography was technically in- 
adequate. Iliac crest bone biopsy and bone marrow aspiration 
with smears were morphologically normal with no evidence 
of tumor infiltration or hypoplasia. Because of the patient's 
age (72) as well as a prior history of coronary insufficiency 
and apparent clinically localized Hodgkin's disease, neither 
staging laparotomy nor chemotherapy was undertaken. He 
was clinically staged IE A. 

Radiation therapy was administered to the mantle area 
using a split-course technique. A dosage of 2,000 rad was 
administered over 14 days. After a 214 week rest interval 
an additional 2,000 rad was administered to the upper mantle 
over 14 days. Thus a total dosage of 4,000 rad to the mantle 
in 50 days overall time. 

&Co teletherapy was used at a source-surface distance of 
137.4 cm. Anterior and posterior fields were used with col- 
limator setting at 24 X 24. The resultant skin field was 41.2 
x 41.2 cm. Anterior and posterior cerroban blocks 7.5 cm 
thick were used to protect the lungs: radiation transmission 
was less than 1% (fig. 2). In addition there were blocks for 
the shoulders, larynx, and a spinal bar over the posterior field. 
The output and percentage depth dose were computed by the 
method described by Cundiff et al. [7], correcting for the use 
of the blocks covering the lungs, trachea, shoulders, and 
spinal cord. 

The patient was readmitted in November 1972, 4 weeks 
after completion of radiotherapy. Symptoms included pro- 
gressive dyspnea on exertion, nonproductive cough, and 
weight loss. Chest radiographs on three occasions during hos- 
pitalization showed perihilar and central infiltrates bilaterally 
with “dense extension” into both upper lobes (fig. 3). Fan- 
cytopenia was present: hemoglobin was 7.0 g/100 ml; white 
blood cell count, 2,000/mm*; and platelet count, 35,000/ 
mm?. He was treated with corticosteroids, androgen therapy, 
and empiric antibiotic therapy (cephalothin sodium). Multiple 
sputum and blood cultures were negative for pathogens. Be- 
cause of severe respiratory insufficiency and fear of hemor- 
rhage from the thrombocytopenia, lung biopsy, either open 
or by needle, was not performed. The patient died 4 weeks 
after admission. | 

At autopsy, the only evidence of Hodgkin's disease was 
one focus in the lung of microscopic size. Samples of hone 
marrow from various sites showed marked hypoplasia with 
only approximately 1096 cellularity. Maximal fibrotic changes 
were seen in the upper lobes of the lungs where presumably 
radiation effect was most pronounced, Histologically, pleo- 
morphic pneumocytes were seen lining scarred alveolar septa, 
interpreted by the pathologist as radiation and/or busulfan in- 
duced. The lower lobes were relatively unaffected by this 
pathologic process and instead showed extensive evidence 
of bronchopneumonia. Cultures and sections of lung stained 
for fungi, protozoa, and bacteria failed to show specific or- 
ganisms. 
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Fig. 1.— Normal chest radiograph prior to institution of radiation 
therapy. 


Discussion 


In this case an antineoplastic agent apparently caused 
subclinical damage which increased the susceptibility 
of the affected organs (lungs and bone marrow tissue) 
to radiation damage. Autopsy findings excluded dis- 
seminated lymphoma and intercurrent infection as 
factors in the organ failures. 

Busulfan has been shown to have a significantly 
prolonged, marked, and somewhat selective effect on 
pluripotent hematopoietic stem cells in mice, causing 
hematologic toxicity of longer duration than nitrogen 





mustard [8]. At the clinical level, aplastic anemia can 
occur if dosage of busulfan is not carefully monitored. 
Thus it is possible that the addition of standard doses 
of radiotherapy to a morphologically normal but sub- 
clinically impaired bone marrow could augment depres- 
sion of hematopoietic function. An abscopal effect could 
have resulted in the generalized bone marrow hypoplasia 
seen on microscopy. In addition, thymic irradiation has 
been implicated as a cause of bone marrow depression 
[9]. 

Interstitial pulmonary fibrosis caused by busulfan 
therapy was first reported by Oliner et al. [5]. It gen- 
erally occurs when small doses have been administered 
over months or years. The clinical picture includes 
cough and dyspnea eventually terminating in respira- 
tory insufficiency and death in most cases. Histologi- 
cally, intraalveolar exudation of fibrin occurs with sub- 
sequent organization and fibrosis [10]. The incidence 
varies depending upon histopathologic criteria used. 
Heard and Cooke [3] reported an incidence of six in 14, 
while Woodliff and Findlay-Jones [6] found three of 26 
affected. Littler and Ogilvie [4] conclude that genetic 
or immunological factors may be involved. 

Recurrence of a quiescent radiation reaction of the 
skin on subsequent administration of actinomycin D 
is a well known phenomenon [7, 11]. Braun et al. [12] 
recently described a patient with rhabdomyosarcoma 
who received “low dose” radiation therapy to the whole 
lung for pulmonary metastases 1 year after treatment 
with actinomycin D and subsequently developed a fatal 
radiation pneumonia 1 month later (documented at 
autopsy). The authors strongly suggested that the 
sensitizing effect of actinomycin D played a major role 
in the pulmonary process, citing other references in 
support [13-15]. * 

Other alkylating agents such as chlorambucil (Leuk- 
eran) and cyclophosphamide (Cytoxan) have been 


Fig. 2.— Anterior (A) and posterior 
(B) port films showing cerroban 
lung blocks. 
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Fig. 3.—Anteroposterior chest radiograph 8 weeks after completion 
of radiation therapy (48 hr before death). 


indicted as infrequent causes (possibly idiosyncratic) 
of pulmonary fibrosis and interstitial pneumonia [16- 
19]. These should also be considered potential radio- 
sensitizers. Bleomycin (Blenoxane), a newer neoplastic 
agent, has been reported to have significant pulmonary 
toxicity, apparently dose dependent. Interstitial pneu- 
monia developed in 11.896 of patients receiving a 
Cumulative dosage greater than 400 mg but in 20% of 
those receiving greater than 500 mg [20]. Since this 
agent has been effective with a variety of tumors, in- 
cluding squamous cell carcinoma, testicular tumors, 
and various lymphomas [21], it should be carefully 
monitored for possible radiotherapeutic sensitivities. 
Most recently, Cassady et al. [22] have described four 
patients demonstrating radiation augmentation with the 
use of adriamycin, one experiencing a diffuse interstitial 
pneumonia. They too warn of the radiation sensitizing 
effects of chemotherapeutic agents. 

Clinical and radiographic signs of radiation pneu- 
monia and fibrosis appear from 2 months to 1 year after 
completion of radiotherapy [23-25]. Although in some 
cases complete resolution takes place within several 
months, permanent pulmonary disability and death can 
result. Kaplan [26] reported a 6.496 incidence of radia- 
tion pneumonia in 248 patients with Hodgkin's disease 
treated with radiation to the mantle region at a medi- 
astinal dosage of at least 4,000 rad; however, only one 
death resulted from therapy. He and co-workers [27] 
have also described latent radiation injury of lungs and 





heart associated with abrupt corticosteroid withdrawal 
in patients receiving combination chemotherapy after 
mediastinal irradiation for Hodgkin's disease [27]. It 
is, therefore, of great interest that within 1 month of 
completion of radiotherapy our patient developed diffuse 
bilateral lung disease and profound pancytopenia. No 
pericardial effects [28] were noted clinically or at 
autopsy. 
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Passage of Feeding Catheters into the Pleural Space: 
A Radiographic Sign of Trauma to the 
Pharynx and Esophagus in the Newborn 


E. GEORGE KASSNER,’ ANTHONY BAUMSTARK,! DVORAH BALSAM? AND JACK O. HALLER' 


Although rarely recognized, traumatic pharyngeal and 
cervical esophageal pseudodiverticula are probably not 
infrequent in newborns who have undergone vigorous 
oropharyngeal suctioning and endotracheal intubation. 
This report describes four premature infants with clinically 
unsuspected retroesophageal false passages incidentally 
discovered on chest radiographs. Differentiation of pseu- 
dodiverticula from spontaneous rupture of the middle or 
distal esophagus can be achieved by careful inspection 
of the course of the feeding catheter in frontal and lateral 
projections and by partial withdrawal of the catheter to 
permit injection of the retroesophageal false passage with 
a small volume of water-soluble contrast material. 


Pseudodiverticula of the pharynx and cervical esophagus 
in the newborn were first described in 1969 [1, 2]. 
Since then there have been frequent reports of this dis- 
order in infants and children [3—5]. In several instances 
trauma was clearly the cause of the false passage, such 
as laceration of the pharynx by the obstetrician's finger 
during breech delivery [1] or injury to the posterior 
pharyngeal wall in older infants and children when an 
impacted foreign object was dislodged or secretions 
were manually removed [5]. The remaining examples 
have been attributed to perinatal trauma to the pharynx, 
hypopharynx, or cervical esophagus during vigorous 
oropharyngeal suctioning with stiff catheters or attempts 
to pase feeding catheters into the stomach in infants 
with preexisting cricopharyngeal spasm [1—4]. The false 
passage may be submucosal [1] or retroesophageal [4], 
and may be confined to the neck or extend below the 
diaphragm into the retroperitoneal space [3]. The pres- 
ence of a false passage may be revealed by the unusual 
course of the catheter. 

We report four small premature infants with clini- 
cally silent pharyngeal or cervical esophageal pseudo- 
diverticula. These were detected when chest radio- 
graphs revealed that the feeding catheters had entered 
the pleural space. 


Case Material 


The clinical and radiographic features of the four patients 
are summarized in table 1. Each infant required vigorous 
oropharyngeal suctioning and endotracheal intubation in the 
delivery room and remained intubated thereafter. Each had 
severe pulmonary disease and other serious medical prob- 
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lems; none had symptoms that could be attributed to per- 
foration of the pharynx, esophagus, or mediastinal pleura. 
Indeed, case 2 tolerated four gavage feedings into the pleural 
space. Case 1 had bilateral pneumothoraces and cases 3 and 
4 had right-sid@d pneumothoraces before insertion of the 
feeding catheter. 

In each instance the false passage of the feeding catheter 
was incidentally discovered on a chest radiograph; in case 3 
the aberrent position of the catheter was not recognized for 
3 days. There had been no apparent difficulty in passing the 
feeding catheters; in cases 3 and 4 nasogastric intubation 
had been successfully performed prior to the aberrent pass- 
age. 

The feeding catheters appeared to enter the pleural space 
at different levels: midthoracic in cases 1 (fig. 1) and 4, 
lung apex in case 2 (fig. 2), and lower thoracic in case 3 
(figs. 3A and 3B). The position of the catheter tip was con- 
firmed by injection of water-soluble contrast material in 
cases 2 (fig. 2) and 3 (figs. 3A and 3B). The site of per- 
foration was demonstrated only in case 3; the catheter was 
withdrawn into the mediastinum, and contrast material in- 
jected at the T4 level outlined the entire course of the re- 
troesophageal false passage and spillover into the hypo- 
pharynx (fig. 3C). 

Only case 1 was treated surgically. This infant underwent 
right thoracotomy and repair of a bronchopleural fistula. A 
limited exploration of the mediastinum was performed and 
no esophageal perforation could be found. A mediastinal 
drain was inserted and antibiotics given. An esophagram at 
4 months of age was normal. The other three patients suc- 
cumbed to complications of prematurity after removal of the 
aberrent feeding catheter. In one patient {case 3) careful 
dissection of the neck and mediastinum at autopsy revealed 
no abnormality. 


Discussion 


Although the level of the perforation was unequi- 
vocally demonstrated in only one of our patients, it is 
likely that the false passage began at the level of the 
pharynx, hypopharynx, or cervical esophagus in each 
infant. None had a history of breech delivery to impli- 
cate birth trauma, and none had clinical evidence of 
preexisting cricopharyngeal spasm. However, each in- 
fant underwent vigorous oropharyngeal suctioning and 
endotracheal intubation shortly after birth: two infants 
{cases 1 and 4) were extubated and reintubated one 
or more times before receiving a feeding catheter. it 
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TABLE 1 
Clinical and Radiographic Features 





Feature 


Case 2 


M M M rr UUO 


Birth weight (g) ..... 1,310 590 
Gestational age 

(weeks) .......... 32 20 
Apgar score at 1 min .. 2 0 


Delivery room 
(again on day 
1) 


Time of endotracheal 
intubation 


a es ^ ££ * © $9 ‘œ 


e 
Age when pneumo- 
thorax occurred 


Delivery room 


Case 3 Case 4 
750 800 
25 28 

2 1 


Delivery room Delivery room 
(reintubated 


three times) 


(days) oues aos be 1 3 2 
Age when feeding 
catheter inserted 
(days) ce yn 2 9 4 6 
Age when transpleural 
passage noted 
(days) uova Ss 2 9 7 7 
Apparent entry point 
of feeding catheter 
into pleural space .. T7 Apex T10 T4 
Treatment .......... Thoracotomy (day None Antibiotics None 
2); mediastinal 
drain; antibio- 
tics 
Outcome ........... Extubated on day Died of sepsis on Died of multiple Died of respira- 
13; survived; day 14; no complications tory distress 
normal esopha- autopsy at 3 months; syndrome on 
gram at 4 pharynx and day 6; no 
months esophagus nor- autopsy 


mal at autopsy 





$ 
Note.—Case 1 is from Babies Hospital; cases 2 and 4, Nassau County Medical Center; case 3, Kings County Hospital. In all cases the 
tip of the feeding catheter was positioned in the right pleural space and there were no symptoms related to pseudodiverticulum. 


is therefore likely that laceration of the pharynx, hypo- 
pharynx, or cervical esophagus occurred during the 
immediate postnatal resuscitation or subsequent inten- 
sive care of these critically ill infants. To our knowl- 
edge, penetration of a feeding catheter into the pleural 
space has not previously been reported. However, this 
complication has been encountered recently in two other 
premature infants (N. Genieser and R. Ablow, personal 
communications), and we have seen radiographs of an- 
other infant in whom the feeding catheter entered the 
pericardium (R. Ablow, personal communication). 
Penetration of the feeding tube into the right pleural 
space initially suggested spontaneous rupture of the 
esophagus. All of our patients had experienced severe 
hypoxia and perinatal distress, factors thought to pre- 
dispose to esophageal rupture in the newborn [6]. Two 
patients (cases 1 and 4) had tension pneumothorax on 
the side of the aberrent passage; however, other com- 
mon manifestations (pleural fluid, vomiting of fresh or 


altered blood [6]) were not observed in any of the in- 
fants. The possibility of spontaneous rupture was ruled 
out radiographically in cases 1 and 3 (figs. 14 and 3C) 
and by thoracotomy in case 1. 

We believe that careful inspection of the course of 
the feeding catheter in the neck and mediastinum and 
pull-back injection of the false passage will prevent 
unnecessary thoracotomies. The pull.back injection can 
be performed without fluoroscopy in the intensive care 
nursery without removing the infants from the isolette. 

Though rarely recognized, traumatic pharyngeal and 
esophageal pseudodiverticula are probably not infre- 
quent in infants who have undergone vigorous oropha- 
ryngeal suctioning and endotracheal intubation. Most 
pseudodiverticula probably seal off spontaneously, par- 
ticularly in infants who are not being fed. Spontaneous 
closure probably occurred in all of our patients soon 
after the aberrent feeding catheter was removed. Never- 
theless, it is remarkable that the presence of pseudo- 
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Fig. 1. — Case 1. Frontal (A) and lateral (B) chest radiographs on day 2 showing tip of feeding catheter in right posterior costophrenic sulcus. Catheter 
apparently penetrated mediastinal pleura at about T7. Catheter and endotracheal tube widely spaced in neck, indicating false passage begins at level of 
pharynx or hypopharynx. Right-sided pneumothorax present. 





Fig. 2.— Case 2. Frontal (A) and lateral (B) views on day 9 showing feeding catheter apparently penetrating right apical pleura. Contrast material 
outlines pleural space. Course of feeding catheter in neck is not unusual; precise level of pseudodiverticulum cannot be determined 
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Fig. 3. — Case 3. A and B, Chest radiographs on day 7 showing feeding catheter tip in right posteromedial costophrenic sulcus. Contrast material out- 
lines pleural space. Catheter apparently penetrated pleura at about T10. Small right-sided pneumothorax present. C, Portable film on day 7 in intensive 
care nursery showing feeding catheter pulled back with tip at T4 level; catheter entirely within mediastinum. Contrast material outlines entire retroeso- 
phageal false passage (arrowheads), spilling over at level of hypopharynx and filling esophagus (arrows). Detail in hypopharynx is obscured 


by nasotracheal tube. 


diverticula and indwelling catheters, exposing the 
pleural space to contamination, did not lead to serious 
sequellae such as mediastinal abscess or pyopneumo- 
thorax. 

Catheters used for nasogastric intubation are often 
relatively radiolucent. Although such a catheter will be 
easy to see if it has penetrated the pleural space, its 
course in the mediastinum will be difficult to follow. 
Nevertheless, the course of the ‘‘nasogastric’’ catheter 
in the neck and mediastinum must be carefully eval- 
uated. The radiographic finding of an aberrent or 
"wandering" catheter may be the only evidence of a 
clinically unsuspected but potentially serious pharyngeal 
or cervical esophageal pseudodiverticulum. 
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Diagnosis of Pericardial Effusion in Children: 
A New Radiographic Sign 


ERIC W. SPOONER,’ LAWRENCE R. KUHNS/ AND AARON M. STERN! 


* 


A band of increased density paralleling the left lower 
border of the cardio-pericardial silhouette is seen on 
anteroposterior chest films in some children with peri- 
cardial effusions. To analyze the incidence and accuracy 
of this sign, films of children with pericardial effusions 
and controls were compared. Among 17 children with 
proved pericardial effusions, bands of density within the 
cardio-pericardial silhouette. were seen in six films, 
while positive epicardial fat pad signs were seen on four. 
When three radiologists without experience in use of the 
sign evaluated radiographs of the six patients with the 
sign and six controls without pericardial effusion, the 
sign was detected in most instances in the children with 
effusions (specificity and sensitivity, 83%). 

in vitro studies of unpreserved hearts in baths of solu- 
tions of varying osmolarity failed to show detectable 
differences in density between myocardium and any of 
the solutions. We conclude that the new sign may be 
produced by epicardia! fat adjacent to pericardial fluid. 


Over the past year, we observed two children with 
pericardial effusions who had a band of increased film 
density paralleling the left border of the cardioperi- 
cardial silhouette (fig. 1). A literature search revealed 
no description of this sign in adults or children with 
pericardial effusions. To determine the incidence and 
accuracy of this sign, we reviewed all chest radio- 
graphs of children with proven pericardial effusions seen 
at C. S. Mott Children's Hospital over the past 5 years 
and films of a control group of children. 


Materials and Methods 


The series included 16 patients with pericardial effusions 
documented by echocardiography who had frontal and lateral 
chest films made within 48 hr of the positive echo. One 
additional patient (no. 8) was found by reviewing the teach- 
ing and conference files of the Section of Pediatric Cardiol- 
ogy. The effusion had been confirmed by venous angiography 
and pericardiocentesis (fig. 2). Films of these 17 patients 
were examined for a positive epicardial fat pad sign on 
lateral chest films [1] and evidence of a band of increased 
density on frontal films within the cardio-pericardial sil- 
houette. 

The contro! group consisted of 200 children without 
known cardiac disease, pericardial effusion, or inflammatory 
disease of the chest. Frontal chest films of these children 
were reviewed by one of us (L. Kuhns) for presence of the 
new sign. 
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To assess the specificity and sensitivity of the sign, three 
observers rated frontal films of six patients with pericardial 
effusions who had the sign of increased film density (nos. 
1, 2, 3, 5, 6, 8; see table 1) and films of six control patients 
with varying degrees of cardiomegaly but no pericardial 
effusions. Participants (a pediatric radiologist. a pediatric 
radiology fellow, and a first year radiology resident) eval- 
uated films for presence or absence of the sign without 
knowledge of clinical histories and without prior experience 
in use of the sign. 

Recently, Lane et al. [2] have emphasized the contribution 
of the Mach effect on perception when regions of slightiy 
differing density border each other on radiographs. This in 
part accounts for our ability to differentiate the liver in an 
ascites-filled abdomen. To determine whether a slight differ- 
ence in x-ray absorption could be perceived between myo- 
cardium and pericardial fluid, the hearts of three children 
who had died of noncardiac causes were x-rayed at varying 
machine settings while immersed in water, normal saline, 
and Amigen hyperalimentation solution. 


Results 


Of the 17 children with pericardial effusions, six had 
bands of density within the cardio-pericardial silhouette 
on frontal films, and four had positive epicardial fat pad 
signs on lateral views (table 1). in the 200 contro! 
children, frontal views revealed no similar band of in- 
creased density within the cardio-pericardia! silhouette. 
Occasionally the epicardial fat line and pericardium 
were visualized, but the epicardial fat was only a few 
millimeters in diameter compared to the much broader 
band of increased density seen in the cases with peri- 
cardial effusion. 


Specificity and Sensitivity 


When the three radiologists without experience in 
use of the sign assessed films of children with and with- 
out pericardial effusion, the sign was detected in most 
instances in the children with effusions. The false nega- 
tive rate in patients with effusions was 17% (three of 
18 observations) for a sensitivity of 83%. The false 
positive rate in controls was also 17% (three of 18 ob- 
servations) for a specificity of 83%. 


in Vitro Studies 


in the films of unpreserved hearts in baths of solu- 
tions of varying osmolarity, no detectabie difference in 
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| Fig. 1. — 2-year-old female with purulent pericarditis. A, Chest film showing band of increased density within lower left border of cardio-pericardial 
silhouette (arrows). B, Echocardiogram demonstrating large pericardial effusion (arrows). CW = chest wall; RVAW = right ventricular anterior wall: 
S = ventricular septeum; LVPW = left ventricular posterior wall. C, Chest film immediately after aspiration of purulent pericardial fluid and injection of 


small amount of air. Note air separating thickened pericardium and myocardium at apex. 





Fig. 2.— 1-year-old female. A, Frontal chest radiograph depicting sign of pericardial effusion. B, Venous angiocardiogram prior to pericardiocentesis. 
Large amount of pericardial fluid aspirated. 


density was noted between myocardium and any of the 
solutions. Epicardial fat was easily differentiated from 
myocardium and solutions in these postmortem studies. 


Discussion 


A number of signs for diagnosis of pericardial effu- 
sions have been developed using chest radiographs and 
fluoroscopy [1, 3, 4]. The sign we have noted, in which 
a band of increased density is seen within the cardio- 


pericardial silhouette on frontal chest radiographs, is a 
useful supplement to other plain film signs of peri- 
cardial effusions in children. On the basis of our in vitro 
studies, we suspect that this sign is produced by 
visualization of the epicardial fat pad on frontal projec- 
tion of the chest. Lowering the x-ray tube Kilovoltage 
and shortening the exposure time should accentuate 
this sign. When this sign is noted, echocardiography of 
the heart and pericardium can be performed to con- 
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PERICARDIAL EFFUSION IN CHILDREN 


TABLE 1 
Patients with Proven Effusion and Positive Roentgen Signs 
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Radiographic Lateral * 
e Echocardiographic Frontal Band Size of Epicardial E 
P Depth of Effusion of Density Effusion Fat Pad coU 
pot Patient Additional Diagnosis (mm) {+ = positive) (mm) Sign 4 
. T Purulent pericarditis 12 + 11 se 1 
2. Juvenile rheumatoid arthritis — 4.2 : ?4 EE I 
jx Chronic renal failure 3.0 + 3 a E 
4. Hb SC, pneumonia 9.5 s 4 j 
5. Juvenile rheumatoid arthritis — 10.0 + 8 + | 
6. Chronic renal failure 5.3, anterior; + 8 -= 1 
16.0, posterior ° 5 
dad Chronic renal failure 15 — m + 4 
8.... Hypoplastic right heart 171 je 14 — E 


* Uncertain. 
t Width by venous angiogram. 
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Eccentric Pericardial Effusion after Radiation Therapy 
of Left Breast Carcinoma 


BARRY GREEN,! JESUS ZORNOZA,! AND JOHN P. RICKS!.? 


Pericardial damage is one of the consequences of 
cardiac radiation and may lead to chronic pericarditis 
and/or tamponade. In three patients treated with radia- 
tion for carcinoma of the left breast, the effusions were 
loculated on the right side of the pericardium resulting 
in a peculiar cardiac silhouette. The importance of 
recognizing this entity and possible treatment is stressed. 


Introduction 


Radiologists are familiar with the usual radiographic 
appearance and means of establishing the presence of 
pericardial effusion [1—3]. it is initially suggested by 
progressive nonspecific concentric enlargement of the 
cardiac silhouette on sequential radiographs. Acute 
pericardial effusions are usually recognized, but chroni- 
cally developing effusions may be difficult to distinguish 
from multichambered cardiac enlargement. 

We report a pattern of chronic pericardial effusion in 
which the fluid becomes loculated in the right side of 
the pericardial sac, resulting in a bizarre cardiac con- 
figuration. This radiographic appearance was observed 
in three patients who had received radiation therapy for 
carcinoma of the left breast. 


Case Reports 


Case 7 


M. M. (48605), a 65-year-old woman, was seen at M. D. 
Anderson Hospital for the first time in 1963 with inoperable 
carcinoma of the left breast. Using *Co irradiation, she was 
treated to 6,060 rad to the left breast in 24 fractions over 
55 days (three treatments weekly). Tangenital fields were 
used with the medial field tilted an additional 15? to include 
the internal mammary lymph node chain. This was followed 
by added boosts of 4,505 and 4,000 rad with 10 meV elec- 
trons to two local areas over the mid and lateral aspects of 
the left breast respectively, the sites of local masses. Ther- 
apy was concluded with 5,000 rad “Co to the left axilla. At 
the conclusion of radiotherapy, the chest radiograph was 
normal (fig. 1A). 

in August 1964, a chest radiograph showed the heart 
slightly displaced to the right. This was thought to be sec- 
ondary to a maligant left pleural effusion. The clinical and 
radiographic findings remained unchanged until she was ad- 
mitted in April 1966 with symptoms of mild cardiac decom- 
pensation (fig. 18). A bizarre cardiac configuration consisting 
of cardiac enlargement with a right-sided bulge was noted; 
it persisted daspite therapy and overall clinical improvement. 
A radionuclide cardiac scan suggested pericardial effusion, 


but in view of the absence of residual clinical findings the 
patient was discharged. A pericardiocentesis was not per- 
formed. 

The diagnosis of loculated right pericardial effusion was 
first suggested 4 months later to explain persistent bizarre 
cardiac configuration. This was confirmed by angiocardiog- 
raphy (figs. 1C and 1D). Subsequent pericardiocentesis 
yielded 225 ml of serous fluid with a class I! cytology. The 
cardiac configuration did not change over the next 18 
months. The patient expired in 1969 after developing pul- 
monary metastases. No autopsy was done. 


Case 2 


M. T. (87324), a 58-year-old woman, had a left radical 
mastectomy in 1964. Postoperative irradiation (given at an- 
other institution) was followed by oophorectomy in 1965. 
She was free of disease until 1971, when she was seen at 
M. D. Anderson Hospital with recurring malignant left 
pleural effusions. 

A chest radiograph revealed a large left pleural effusion. 
The cardiac silhouette was large and seemed shifted to the 
right (fig. 24). Previous radiographs had shown the heart 
normally placed in the left chest. The bulge in the right 
heart border suggested an eccentric loculated pericardial 
effusion. An angiocardiogram revealed a localized right 
pericardial effusion, with the heart itself minimally shifted 
to the right (fig. 2B). An attempt at pericardiocentesis failed. 
She was treated with 5-fluorouracil for the recurrent disease 
and was still alive in 1975. Follow-up studies are not avail- 
able. 


Case 3 


D. G. (47758), a 48-year-old woman, was referred in 
1964 with inoperable left breast carcinoma. A chest radio- 
graph at that time was normal (fig. 3A}. She was treated 
with 4,800 rad air dose, to the left breast using 250 kV X-ir- 
radiation with a Thoraeus filter in 47 fractions over 89 days 
(four treatments weekly). Tangential fields were employed 
with the medial field tilted an additional 10? to include the 
internal mammary lymph node chain. This was followed by 
an additional 1,000 rad (9Co) to the left breast using a 
squeeze technique. Therapy was concluded with 6,950 rad 
to the left axilla using 250 kV x-irradiation. 

She did well until 1966, when she developed a malignant 
left pleural effusion and skin recurrence. After 2 years of 
chemotherapy the chest radiograph revealed an enlarged 
cardiac silhouette with a localized right-sided bulge and left 
pleural effusion (fig. 3B). Eccentric pericardial effusion was 
confirmed by sonography. The patient died shortly thereafter. 

Autopsy revealed a hemorrhagic cardiac tamponade sec- 
ondary to pericardial metastases, and 600 ml of serosanguin- 
ous pericardial fluid was removed. Mild pericardial and 
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Fig. 1. — Case 1. A, Normal chest radiograph immediately after radiation therapy. B, Chest radiograph 2% years later showing slight displacement of 
heart to right and small left pleural effusion. C, Angiogram showing right atrium outlined by contrast agent and 5.5 cm distance between lateral wall of 
right atrium and right lateral cardiac border. D, Angiogram showing normally positioned left ventricle (arrows) outlined by contrast agent. 


myocardial fibrosis was also noted. No reference was made 
to obliteration of the left side of the pericardial cavity. 


Discussion 


All three patients developed peculiar right-sided lo- 
culation of pericardial fluid after extensive radiotherapy 
to the left chest and axilla for left, breast carcinoma. It 
is postulated that fibrinous adhesive pericarditis de- 


veloped in areas overlying the left ventricle and por- 
tions of the right ventricle, the pericardial areas within 
the radiation fields. Therefore, the uninvolved right 
lateral pericardial space, overlying the right atrium, be- 
came the only available space free of adhesions and 
capable of containing fluid. This accounts for the 
peculiar and diagnostically confusing right-sided cardiac 


bulge. 
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Fig. 2.— Case 2. A, Posteroanterior chest radiograph 7 years after 
radiation therapy showing cardiac enlargment with moderate right-side... 
cardiac prominence and left pleural effusion. B, Angiogram showing 
pericardial thickness of 3.5 cm (arrows). 

The patients developed abnormal changes in the 
cardiac silhouette at varying periods after radiotherapy. 
All three showed enlargement of the cardiac silhouette 
with a prominent right-sided bulge, a configuration sug- 
gesting marked right atrial enlargement or dextrocardia. 

Since the initial reports [4, 5] of pericardial reactions 
to therapeutic radiation, a number of more recent 
studies dealing with this problem have appeared [6-1 1]. 
Postirradiation pericarditis and pericardial effusions 
have been seen after radiation treatment of carcinoma 
of the breast [6], lung [8], esophagus [11], and mediasti- 
nal Hodgkin's disease and other lymphomas [7, 9, 11]. 
Stewart and co-workers [11, 12] reported a 3.496—4.596 
incidence of carditis, including pericarditis, after pro- 
phylactic radiation therapy of breast carcinoma. This 
figure is directly related to the volume of heart included 
within the radiation fields and dosages used. Masland 


C 








et al. [13] and Stewart and Fajardo [11] concluded that 
5,000-6,000 rad is the critical level in producing peri- 
cardial injury. Although there is frequently pancarditis 
with myocardial damage, morbidity and morality are 
usually the result of pericardial injury. 

After radiation exposure, acute formation of sero- 
fibrinous exudate can occur which, after some degree 
of resorption, results in fibrinous exudate which coag- 
ulates, become organized, and eventually causes fusion 
of visceral and parietal pericardium [14]. Many of these 
changes can occur months to years after exposure [15]. 
Morton and co-workers [16-18] showed that fibrinous 
adhesive reactions were localized to specific regions of 
the pericardium while other sections were spared. The 
involved portions corresponded to areas expected to 
have received the greatest radiation exposure. 

The importance of recognizing this radiographic pat- 
tern and its etiology must be stressed. Prompt peri- 
cardiocentesis and/or additional chemotherapy would 
be indicated in certain patients, especially those with 
intractable heart failure or cardiac tamponade sec- 
ondary to the effusion. Even after months or years, the 
resultant effusions might not be malignant, but could 
be secondary to the irradiation. Thus the presence of 
pericardial fluid need not imply a dismal prognosis. In 
fact, long term survival even with malignant pericardial 
effusions in breast carcinoma has been reported [19]. 
Our case 1 survived an additional 3 years after develop- 
ing radiographic evidence of pericardial effusion later 
shown to be malignant. All available means of establish- 
ing this diagnosis, including chest fluoroscopy, ultra- 
sonography, radionuclide scan, and angiography, should 
be used. 

With the recent deemphasis on radical breast surgery 
and the increased reliance on chemotherapy and ir- 
radition, the incidence of radiation-induced pericarditis 
will probably increase. Eccentric collections of peri- 
cardial fluid should be considered in explaining a bizarre 
cardiac configuration after irradiation for left breast 
carcinoma. 
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Fig. 3. — Case 3. A, Normal posteroanterior chest radiograph before radiation therapy. B, Chest radiograph 3% years later (after 2 years of chemo- 
therapy) showing prominent right cardiac contour and left pleural effusion. Angiogram not performed. Arrows show left cardiac contour. Pericardial 
effusion proven at autopsy. 
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Use of Fogarty Catheter Tamponade for 


Ruptured Abdominal Aortic Aneurysms 
ANASTACIO C. NG! AND EDWARD C. OCHSNER' 


*A simple rapid potentially life-saving aid in the treat- 
ment of ruptured abdominal aortic aneurysms by the use 
of a Fogarty no. 8 French catheter is presented. In five 
cases at high surgical risk, further bleeding was suc- 
cessfully controlled by occluding the aorta proximal to 
the site of tho ruptured aneurysm, making operative pro- 
cedure easier. Four of the five patients survived the 
procedure. The technique of inserting the catheter via a 
left axillary arteriotomy and the solutions to certain 
technical difficulties are discussed. 


*& 


Rupture of abdominal aortic aneurysms occurs within 
1 year of diagnosis in 2096 of cases, and approximately 
6096 of the patients eventually die from rupture [1]. 
Ruptured abdominal aortic aneurysm is a common sur- 
gical emergency, frequently amenable to resection and 
cure. The control of hemorrhage is the first requirement 
in management. 

The initial step in surgery is to occlude the aorta 
proximal to the site of rupture to prevent peripheral 
vascular collapse or death from hemorrhage. There are 
several methods available [2-7]. We found that trans- 
axillary intraaortic balloon tamponade [2, 3] introduced 
under fluoroscopic guidance is an effective means of 
proximal aortic control of hemorrhage. This paper de- 
scribes five cases at high surgical risk seen over an in- 
terval of 6 months. Four of the five procedures were 
performed in a 3 week period. In all cases further bleed- 


ing was successfully controlled. 
e 


Representative Case Report 


H. W., a 77-year-old white male, was admitted to the 
emergency room because of sudden onset of severe ab- 
dominal pain radiating to his back. He was pale and 
diaphoretic with a pulse rate of 108/min and blood pressure 
of 94/70. Physical examination revealed a large tender 
pulsatile abdominal mass. The diagnosis was ruptured ab- 
dominal aortic aneurysm. He was immediately taken to sur- 
gery after a brief stop in the x-ray department for insertion 
of a no. 8/22 Fogarty occlusion catheter (Edwards Labora- 
tories, Santa Ana, Calif.). The catheter was inserted through 
the left brachial artery to achieve proximal control of the 
aorta by inflating the balloon at the neck of the aneurysm. 
At surgery the aneurysm was successfully resected, with 
placement of a straight woven Dacron graft. The patient 
tolerated the procedure well and did well postoperatively. 
He was discharged 14 days after surgery. 


Received May 24, 1976; accepted after revision August 20, 1976. 


! Department of Radiology, Methodist Hospital of Indiana, 1604 North Capitol Avenue, Indianapolis, Indiana 46202. 


Am J Aentgeno! 128:31—-33, January 1977 





Technique 


Transaxillary introduction of a balloon catheter under 
local anesthesia affords proximal contro! of hemorrhage 
of ruptured abdominal aortic aneurysm. This method 
was first described in 1964 by Heimbecker [2] and 8 
years later by Smith [3]. In both reports, the balloon 
catheter was advanced blindly to the aorta; fluoroscopy 
was used by Heimbecker only to localize the position 
of the balloon catheter in the midabdomen. 

We believe that fluoroscopy is essential for rapid 
and effective insertion of the catheter tip to the abdomi- 
nal aorta; it is used with all of our patients, Under local 
anesthesia, arteriotomy is performed in the proxima! 
left brachial artery. A no. 8/22 Fogarty occlusion 
catheter is advanced with its guidewire in place to the 
junction of the left subclavian artery and the aorta (fig. 
1A). The guide wire provides the necessary stiffness 
to allow insertion of the catheter through the small 
arteriotomy and to enable easy advancement to the 
aortic arch. The guide wire is then removed and 6 mi 
of sodium diatrizoate (Hypaque) is injected to partially 
inflate the balloon (fig. 18). in the ideal situation (as in 
the two reported cases [2, 3]), the balloon and catheter 
are then swept downstream to the area of the abdomi- 
nal aortic aneurysm (fig. 1C) where more contrast ma- 
terial is added. Proximal traction is then applied until 
the balloon fits snugly at the proximal end of the an- 
eurysm (fig. 1D). Traction is applied to the catheter to 
prevent distal movement of the balloon. 

In our five cases, navigation from the left subclavian 
artery into the abdominal aorta was not always so 
simple. In two of our patients with long standing 
arteriosclerosis and ectatic aortas (cases 1 and 2), the 
catheter proceeded upstream into the ascending aorta 
despite being partially inflated with Hypaque (fig. 2A). 
This problem was solved by advancing the tip of the 
catheter to the aortic cusps without reinserting the guide 
wire. Because the catheter tip was held in place against 
the aortic cusp, further advancement of the catheter re- 
sulted in the formation of a loop in the descending 
aorta (fig. 2B). The guide wire was then reintroduced 
and advanced until increased resistance was encoun- 
tered. This signaled that the guide wire tip was at the 
catheter loop in the descending aorta. At this time, the 
guide wire was maintained in position while the catheter 
was withdrawn. This caused the balloon to flip into the 
descending aorta (fig. 2C). A similar procedure was 
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Fig. 1.—A, Fogarty occlusion catheter advanced to junction of left subclavian artery and aortic arch. B, 
Hypaque (6 ml) injected to partially inflate balloon. C, Balloon and catheter swept downstream by blood 
flow to descending aorta. D, Balloon fitted snugly at proximal end of abdominal aortic aneurysm after 


proximal traction applied. 





Fig. 3.— A, Partially inflated balloon at junction of left subclavian artery 
and aortic arch with curve formed by guide wire. B, Catheter passed into 
descending aorta with guide wire removed. 


used in another patient (case 3) who had a widely 
dilated ascending aorta due to aortic insufficiency. 
Again, a loop was formed in the descending aorta and 
the balloon flipped back in the proper direction. 

In the remaining two patients (cases 4 and 5), the 
catheter was introduced in the usual manner to the 


~/ 








Fig. 2.—A, Movement of catheter 
upstream into ascending aorta 
despite partial inflation with Hypaque. 
B, Advancement of catheter tip to 
aortic cusps, forming loop into de- 
scending aorta. C, Balloon flipped 
into descending aorta. 


junction of the left subclavian artery and the aortic arch. 
The guide wire, which is uniformly rigid throughout its 
length, was then removed and a 5 cm diameter curve 
formed at the catheter tip. After the injection of 6 ml 
of Hypaque to partially inflate the balloon, the guide 
wire was reinserted (fig. 3A). Using the curved guide 
wire tip as a deflector, the catheter tip was easily passed 
into the descending aorta (fig. 3B) and, with the guide 
wire in place, advanced to the abdominal aorta. After 
the catheter was in the abdominal aorta, the guide wire 
was removed and 40 ml of Hypaque added. In our ex- 
perience, this was the simplest and easiest method. 

The time required for the procedures ranged from 5 
to 40 min, decreasing with experience. 


Discussion 


Operative mortality for a ruptured aneurysm remains 
high, ranging from 15% [8] to 60% [9]. The immediate 
objective of surgery is to occlude the aorta proximal to 
the site of rupture. This is difficult because of the as- 
sociated retroperitoneal hematoma. Dissection of the 
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overlying peritoneum can result in massive hemorrhage. 

Several methods for control are available [2-7]. The 
first is direct digital pressure of the aorta proximal to 
the aneurysm [4]. This is difficult, tiring, and used pri- 
marily at teaching institutions with many interns avail- 
able. Thoractomy for proximal clamping of the aorta 
is sometimes performed [5], but this is slow and in- 
creases the surgical risk. Blind clamping can lead to 
severe complications and damage of surrounding 
structures, such as the inferior vena cava and renal 
arteries and veins [6]. Insertion of a modified Foley 
catheter through an incision on the anterior wall of the 
aneurysm can be performed [7]. This requires exposure 
of the aorta, and hemorrhage can result. it also clutters 
the operative field and requires that constant pressure 
be maintained against the normal blood flow in the 
aorta. 

For these reasons, our vascular surgeons requested 
that we attempt control of the bleeding by insertion of 
a no. 8/22 Fogarty catheter through a left brachial 
artery cutdown [2, 3]. Occlusion of the aorta with 
balloon catheters was performed as early as 1953 in 
experimental animals [7]. While the procedure is not 


new, use of the technique has been reported in only | 


two previous cases [2, 3]. Neither report discussed 
technical problems or time required for the procedure. 

We now transport the patient directly to surgery 
where he is transferred to a table equipped with a port- 
able fluoroscopic unit. An arteriotomy in the proximal 
left brachial artery is made at the same time that the 
patient's abdomen is prepared. The Fogarty catheter is 
then inserted into the artery under fluoroscopic control. 
After satisfactory positioning of the catheter, the balloon 
is filled with 40 ml of Hypaque and traction is applied 
until the balloon is fitted snugly at the proximal end of 
the aneurysm. To free the team working in the axillary 
area, a clamp is applied to the catheter next to the 
brachial artery cutdown site to prevent distal move- 
ment of the balloon and preserve the proximal traction. 
This procedure avoids the delay of first transporting the 
patient to the x-ray department for insertion of the 
catheter. 


In the opinion of the vascular surgeons, the two pa- 
tients who survived (cases 1 and 2) would have died 
without this procedure. Case 5 died of myocardial in- 
farction 1 month after successful resection of the 
aneurysm. Case 4 died 24 hr after the operation. At the 
time of surgery he was in extreme hypotension with 
severe renal and cerebral ischemia. In ail cases further 
bleeding was successfully controlled which made the 
operative procedure easier. All but one patient (case 3) 
survived the procedure. We attribute the death to the 
delay in transport to the operating room. 
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The Role of Angiography in the Diagnosis of 
Tracheal-Innominate Artery Fistula 
MELVYN R. CONRAD, ? JOHN CAMERON,? AND ROBERT I. WHITE, JR.! 


When a tracheal-innominate artery fistula is sus- 
pected, angiography is essential if the patient's condition 
is stable. An aggressive angiographic approach is needed 
to demonstrate the fistulous tract. Multiple injections in 
different degrees of obliquity and subtraction views 
should be obtained for early accurate diagnosis and for 
optimal demonstration of the pathologic anatomy. 


Introduction 


Bleeding due to a tracheal-innominate artery fistula is 
a life threatening surgical emergency, occurring most 
frequently in the postoperative period following tra- 
cheostomy and less commonly after tracheal reconstruc- 
tion or prolonged endotracheal intubation [1]. Mild to 
moderate hemoptysis in the postoperative period may 
be the first manifestation, but more commonly this 
symptom is due to tracheitis or granulation tissue for- 
mation [2]. When a tracheal-innominate artery fistula is 
suspected, diagnosis and therapy must be undertaken 
immediately since the mortality rate from ultimate mas- 
sive hemmorrhage is high, and increased likelihood of 
survival is dependent upon early diagnosis and correc- 
tive surgery [3]. Use of angiography in establishing the 
precise site of bleeding has not been previously em- 
phasized in the radiologic literature. We present two 
cases in which a tracheal-innominate artery fisula de- 
veloped following tracheostomy complicated by stenosis 
and surgical repair. 


Case Reports 


Case 1 


A 28-year-old-woman (JHH No. 151407) was admitted 
for repair of a tracheal stenosis. One month earlier a tra- 
cheostomy had been performed because of drug overdose 
and associated respiratory impairment [4]. The stenotic seg- 
ment was resected, and a tracheal reanastomosis was per- 
formed. The patient experienced a small amount of 
hemoptysis 14 days after surgery; 4 days later she coughed 
up approximately 300 ml of blood in 5 min, and an emer- 
gency arch aortogram was performed in the right posterior 
oblique projection. There was an equivocal suggestion of 
extravasation of contrast material near the proximal portion 
of the innominate artery (fig. 1A). A repeat study with the 
patient in a more oblique position revealed a probable 
localized collection of contrast material (i.e., false aneurysm) 
at the posterior portion of the innominate artery 1 cm above 
its origin from the aortic arch (fig. 1B). A subtraction view 
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revealed an unequivocal false aneurysm of the innominate 
artery (fig. 1C). A tracheal-innominate artery fistula was 
identified at surgery. The fistula was divided and the tracheal 
defect closed. The origin of the innominate artery from the 
aortic arch was resected along with the false aneurysm. Flow 
was reconstituted by anastomosing a saphenous vein graft 
between the arch and the right carotid artery. 


Case 2 

A 17-year-old boy (JHH No. 793800) had surgical repair 
of an atrial septal defect 9 months before present admis- 
sion. Postoperative endotracheal intubation had been required 
because of respiratory distress. A tracheal stenosis subse- 
quently developed and was repaired 3 months prior to ad- 
mission with a primary end-to-end anastomosis. In the 
immediate, postoperative period dehiscence of the tracheal 
anastomosis occurred and was repaired using a tracheal 
prosthesis. 

On the day of the present admission, the patient experi- 
enced an episode of minimal hemoptysis, and an angiogram 
was obtained. The study was interpreted as normal, but 
retrospective review indicates there was a slight suggestion 
of a small collection of contrast in the region of the pos- 
terior innominate artery (fig. 2A). During the subsequent 3 
weeks the patient experienced two episodes of moderate 
self-limited hemoptysis. Because a  tracheal-innominate 
artery fistula was still suspected, a repeat arch aortogram 
was performed. On the initial study with the patient in the 
right posterior oblique position, no evidence of bleeding was 
seen (fig. 2B). A repeat injection with the patient more 
oblique and the catheter positioned near the origin of the 
innominate artery revealed a false aneurysm involving the 
posterior aspects of the proximal portion of the innominate 
artery (fig. 2C). Surgery was attempted but because neck 
vessels were friable due to chronic infection, massive bleed- 
ing occurred and the patient expired. The gross specimen 
revealed an infected tracheal graft with a fistula from the 
innominate artery to the trachea. 


Discussion 


The clinical term tracheal-innominate artery fistula 
refers to a pathologic communication between the 
trachea and the innominate artery. Angiography, how- 
ever, reveals a small extraluminal collection of contrast 
representing a false aneurysm and not a true fistulous 
tract. Massive hemorrhage or gradual leakage of blood 
occurs between the false aneurysm and the trachea. 

Formation of a tracheal-innominate artery fistula is 
estimated to account for approximately 10% of post- 
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Fig. 1. —Case 1. A, Initial thoracic angiogram showing equivocal 
suggestion of contrast media near posterior portion of proximal in- 
nominate artery (arrow). B, Repeat angiogram, in a greater degree of 
obliquity, suggesting extravascular collection of contrast media in 
false aneurysm on posterior surface of innominate artery. C, 
Subtraction view confirming false aneurysm. 
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Fig. 2.— Case 2. A, Angiogram initially interpreted as normal. B, 
Repeat film 2 weeks later without evidence of false aneurysm. C, More 
oblique projection with subtraction technique demonstrating a false 
aneurysm (arrow). 
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operative hemoptysis following tracheostomy [5]. How- 
ever, the incidence may be increasing because of wide- 
spread use of tracheostomy and prolonged mechanically 
assisted respiration [6]. A tracheal-innominate artery 
fistula has a propensity to occur because of the anatomic 
proximity between the right anterolateral wall of the 
trachea and the posterior wall of the innominate artery. 
The pathophysiological mechanism most commonly in- 
volved is that of pressure-induced ischemic necrosis 
between the trachea and the innominate artery [1]. Pre- 
disposing factors include a poorly fitting tracheostomy 
tube, a low lying tracheostomy, an improperly positioned 
cannula tip, and an overinflated cuff [1, 3]. Other 
mechanisms creating a  tracheal-innominate artery 
fistula, as evidenced by the present cases, include 
postoperative infection, direct operative surgical trauma, 
and disruption of sutures of a tracheal resection [4, 5]. 

Early indications of a tracheal-innominate artery 
fistula include varying degrees of hemoptysis, prolonged 
cough, chest pain, and pulsations of the tracheostomy 
tube [7]. Approximately 5096 of patients who develop 
these fistulas will suffer a massive hemorrhage as the 
initial bleeding event, leading to exsanguination [8]. In 
these patients emergency surgery and an attempt to 
control the bleeding is the only recourse. 

Other patients with a tracheal-innominate artery 
fistula will show self-limited "prodromal' hemoptysis 
which precedes the massive bleeding episode by a few 
hours, several days, or occasionally a few months [3, 6, 
8]. In most cases, massive hemoptysis will occur within 
3 weeks following the initial prodromal episode [8]. 
Angiography is most helpful in diagnosing a false 
aneurysm in patients who become clinically stable after 
minor bleeding or a transient episode of massive 
hemoptysis. 

Such patients should be carefully monitored when 
undergoing angiography. An arch aortogram should be 
done with the patient in the right posterior oblique or 
lateral projection, since the posterior portion of the in- 
nominate artery is in contact with the trachea. A retro- 
grade brachial angiogram should not be done because 
the chances of documenting bleeding are remote. Re- 
gardless of the etiology or suspected level of the fistula, 
it is important that multiple injections in different de- 
grees of obliqueness be performed, since a tracheal- 
innominate artery fistula cannot be excluded on the 
basis of a single angiogram, as is illustrated by our 
cases. In both instances, greater obliquity was necessary 
before extravasation into the fistulous tract could be 
seen. Subtraction views may be helpful in identifying 
the bleeding site when there is an equivocal suggestion 
of extravasation (e.g., case 1). 


When clinical suspicion of a tracheal-innominate 
artery fistula is high and no evidence of a bleeding site 
has been found despite multiple injections in different 
degrees of obliquity, a selective injection into the in- 
nominate artery should be considered. If a false an- 
eurysm cannot be found after careful angiographic 
study, bronchoscopy should be considered to document 
tracheitis or granulation tissue as a source of bleeding. 
However, if additional episodes of significant hem- 
optysis occur, a repeat angiogram should be performed, 
since the false aneurysm may not have been well formed 
at the time of the first study. 

In addition to establishing a definitive diagnosis of a 
tracheal-innominate artery fistula, angiography permits 
accurate localization of the bleeding site, since not all 
fistulas will involve the innominate artery. In approxi- 
mately 5%-7% of cases, the carotid artery, superior or 
inferior thyroid artery, aortic arch, or innominate vein 
may be involved [9]. Surgical techniques using vein by- 
pass procedures have replaced older techniques of blind 
innominate artery ligation [4, 10], and precise angio- 
graphic localization prior to surgery increases greatly 
the likelihood of survival. 
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Acute occlusion of the inferior vena cava produces 
characteristic radiographic findings on intravenous uro- 
gram and barium enema examination. The urinary bladder 
is compressed anteriorly and superiorly giving an in- 
verted pear-shaped appearance, and the distal ureters are 
medially displaced. Barium enema examinations demon- 
strate narrowing and elevation of the rectosigmoid region 
along with an increase in the presacral space. Four cases 
are described to illustrate the usefulness of these findings 
in suggesting the correct diagnosis. 


Occlusion of the inferior vena cava produces character- 
istic radiographic findings on intravenous pyelography 
and barium enema examination. These were first de- 
scribed in 1970 by Hall and Jenkins [1] in three cases 
of idiopathic inferior vena caval thrombosis. On intra- 
venous urogram the bladder was elevated and displaced 
anteriorly and superiorly giving it an inverted pear- 
shaped appearance, and the distal ureters were dis- 
placed medially. Barium enema examination showed 
narrowing and elevation of the rectosigmoid colon. 
Similar findings were reported in one additional case, 
a patient with complete occlusion of the inferior vena 
cava secondary to metastatic testicular carcinoma [2]. 

We describe four additional cases to emphasize the 
usefulness of these findings in suggesting the diagnosis 


of inferior vena cava occlusion. 
+ 


Case Reports 


Case 7 


M. M., a 66-year-old male, was admitted to University 
Hospital because of painless edema of the lower extremities, 
scrotum, and thigh for 5 months. There were no other symp- 
toms or physical findings. All laboratory values were within 
normal limits. 

Lymphangiogram was negative, and intravenous urogram 
showed elevation of the floor and compression of the urinary 
bladder. In the oblique projection (fig. 14), the urinary blad- 
der was displaced anteriorly. Barium enema examination 2 
days later revealed elevation of the rectosigmoid colon and 
tubular appearance of the rectum. In addition, there was an 
increased retrorectal space (fig. 18). Peripheral venography 
and transaxillary inferior vena cavography showed complete 
occlusion of the inferior vena cava at the level of the third 
tumbar vertebra. 

At laparotomy, performed to rule out retroperitoneal tumor, 
there was marked edema of the urinary bladder but no tumor. 


Inferior Vena Caval Occlusion: Characteristic Radiographic 
Changes on Excretory Urography and 
Barium Enema Examination 


MANUEL A. MADAYAG! AND GUSTAV SELIGER? 





Biopsy of the periaortic fat and lymph node was negative. 
There was no evidence of retroperitoneal fibrosis. 

Comment. This case demonstrates the extent of the work- 
up performed, culminating in surgery to rule out pelvic neo- 
plasm. 


Case 2 


D. S, a 19-year-old male, was admitted to University 
Hospital because of low back and thigh pain for 2 weeks 
and nonpitting edema of the lower extremities for 3 days. 
On physical examination, bruises of the right thigh were 
found as well as weak arterial pulses of the lower extremi- 
ties. All laboratory data were within normal limits. 

intravenous urogram (fig. 2A) showed medial deviation of 
the ureters, notching of the distal ureter, and elevation of the 
floor and compression of the urinary bladder. Peripheral 
venogram of the lower extremities revealed complete occlu- 
sion of the common femoral veins. There were numerous 
collateral veins surrounding the urinary bladder. Transaxil- 
lary inferior vena cavogram showed complete occlusion of 
the inferior vena cava. Barium enema showed tubularity and 
elongation of the rectosigmoid colon. Lymphangiogram was 
normal. After the patient was treated with anticoagulant ther- 
apy, the urinary bladder returned to a normal position (fig. 
2B). 

Comment. Workup in this patient clearly illustrates the 
factors responsible for the pelvic changes. Deformities due 
to gross edema and numerous collateral veins disappeared 
with anticoagulant therapy. This patient was spared unneces- 
sary exploratory surgery. 


Case 3 


J. H., a 48-year-old male, had an embolus of the right 
femoral artery in January 1973, which resulted in gangrene 
and subsequent leg amputation below the knee. He was ad- 
mitted to University Hospital in October 1973 for revision 
of the stump for prosthesis fitting. There was a previous his- 
tory of deep vein thrombosis and thromobphlebitis, Ten days 
after revision of the amputation, he developed proteinuria. 

Intravenous urogram showed swollen kidneys, compatible 
with bilateral renal vein thrombosis. The urinary bladder 
could not be fully evaluated for lack of complete filling be- 
cause of poor kidney function. Barium enema demonstrated 
tubularity of the rectosigmoid colon, but the patient could 
not retain the barium beyond the sigmoid colon and the 
examination was incomplete. 

Inferior vena cavography showed numerous posterior wall 
collateral pathways via the ascending lumbar veins and its 
branches (fig. 3) which eventually drained via the azygos 
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veins to the superior vena cava. Retrograde inferior cavog- 
raphy confirmed the occlusion at the hepatic level of the in- 
ferior vena cava. The patient was treated with anticoagulant 
therapy and discharged. 

Comment. This case illustrates the collateral pathways of 
venous blood drainage from the lower extremities when there 
is complete occlusion of the inferior vena cava. 


Case 4 


G. D., a 67-year-old black male, was admitted to University 
Hospital with pain in the lower back for 3 weeks radiating to 
the left thigh. Swelling developed in the left thigh and calf 
with persistence of leg pain. 

Peripheral venography and inferior vena cavogram revealed 
an occlusion of the left common femoroiliac vein (fig. 4A). 
The inferior vena cava was patent. There was asymmetric 
deformity of the urinary bladder and medial deviation of the 
ureter. Barium enema showed a tubular, elevated rectosig- 


Fig. 1. — Case 1. A, Excretory urogram, oblique view, showing 
urinary bladder displaced anteriorly. Aortoiliac lymph nodes within 
normal limits. B, Barium enema, lateral view, showing retrorectal 
space abnormally widened. 


moid (fig. 4B) with a markedly increased presacral space. 
Further workup failed to detect a neoplasm. He was treated 
with anticoagulant therapy. 

Comment. Radiographic changes in this patient were more 
marked on the left where the occlusion of the vein occurred. 


Discussion 


Inferior vena cava thrombosis is an unusual condi- 
tion frequently associated with edema of the lower 
extremities or pain in the lower back and thighs. Pa- 
tients with these symptoms often undergo intravenous 
urography and barium enema examination to rule out 
retroperitoneal neoplasm. Characteristic findings on in- 
travenous urogram are medial deviation of the distal 
ureters along with elevation and deformity of the floor 
of the bladder [1, 2]. Barium enema examination may 
demonstrate tubular narrowing of the rectosigmoid 
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Fig. 2.—Case 2. A, Excretory urogram showing both ureters medially deviated. Note notching of right ureter (arrow) due to collateral veins. Urinary 
bladder is markedly elevated. B, Follow-up urogram showing return of urinary bladder floor to normal location. 





Fig. 3.—Case 3. Inferior vena cavogram showing complete occlusion 
of inferior vena cava. Note numerous lumbar and retroperitoneal venous 
drainage pathways which eventually drained into hemiazygos veins. 


i 


colon and increase in the presacral soft tissue space 
[1, 2]. 

These findings should suggest the possibility of in- 
ferior vena cava occlusion, and an inferior vena cavo- 
gram should be performed to verify the diagnosis. The 
findings on intravenous urogram and barium enema are 
due to extensive edema as well as the presence of pelvic 
venous collaterals. The collateral veins in the pelvis 
and posterior abdominal wall occur only when occlu- 
sion is at the level of the inferior vena cava or common 
iliac vein [3]. 

Similar findings occur in cases of pelvic lipomatosis 
[4-7], but these patients also exhibit increased pelvic 
lucency and do not have lower extremity edema. Un- 
usually diffuse pelvic neoplasm, hematoma, or fibrosis 
could also produce similar changes. 
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Fig. 4. —Case 4. A, Peripheral venogram showing occlusion of left common femoroiliac vein and presence of numerous collateral draining veins 
(arrow). Right common femoroiliac vein complex is patent. Note asymmetric irregularity of floor of bladder and deformity of ureter. B, Barium enema, 
AP view, showing gross elongation and tubular appearance of rectosigmoid colon. 
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Complications of Lymphangiography in Patients of Advanced Age 


GERALD H. SOKOL,’ MELVIN E. CLOUSE,? LAWRENCE M. KOTNER,'? 
AND JACK B. SEWELL'^ 


The case records of 81 patients over the age of 60 
were reviewed with respect to complications following 
lymphangiography. Adverse prognostic factors and com- 
plications were studied. Of the 81 patients, 48 were 60— 
69 years old and 33 were 70 or older; 19 patients had 
mild risk factors and 16 had severe risk factors. There 
were only six complications secondary to lymphangiog- 
raphy—two moderate and four mild. No severe complica- 
tions were noted. This study suggests that age in itself 
is not a contraindication to lymphangiography. 


Lymphangiography is a well established technique used 
in the evaluation of patients with malignant disease and 
disorders of the lymph system. The major complications 
of the procedure and their incidence have been re- 
ported by Koehler [1]. A fatal complication may be 
expected in one of every 1,800 lymphangiograms per- 
formed. Pulmonary infarction, pulmonary edema, and 
pneumonia are the serious pulmonary complications, 
occurring at rates of one in 400, one in 3,200 and one 
in 2,500 procedures, respectively [1]. 

Contraindications to lymphangiography are (1) known 
previous anaphylactic-type allergic reaction to iodinated 
contrast material or vital blue dye; (2) right-to-left 
cardiac shunt; and (3) severe pulmonary disease. Pa- 
tients with tumor involvement of the lung parenchyma 
or pneumonia or who have had previous radiation ther- 
apy to the lungs have a greater risk of pulmonary com- 
plication from lymphangiography. 

Advenced age has been thought to be a relative con- 
traindication to lymphangiography. presumably because 
of a greater incidence of chronic lung disease in this 
population, Previous reports [1—4] have not separated 
the patients with complications into age groups. Our 
study evaluates the complication rate of lymphangiog- 
raphy in patients over 60 years of age to determine 
whether these patients are at higher risk than the gen- 
eral population. 


Materials and Methods 
Technique 


Lymphangiography, as performed at the Massachusetts 
General Hospital and the New England Deaconess Hospital, 
is based on the technique of Kinmonth [5]. The lymphatics 
are identified after the subcutaneous injection of 1196 patent 
blue violet dye and cannulated in the standard manner. 
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Ethiodized oil (Ethiodol) is infused by means of a constant 
speed automatic injector at a rate of 0.16 mi/min. H this 
rate of infusion causes leg pain, the rate is slowed to 0.06 
ml /min. 

The infusion of contrast material is monitored by flu- 
oroscopy or films. The amount of contrast injected is limited 
to 7 ml in each foot for an adult. Children receive an ap- 
propriately reduced amount based on their size and weight. 
Anteroposterior, lateral, and oblique radiographs of the pelvis 
and paraaortic areas are obtained during the filling phase and 
at 24 hr. 


Patient Selection 


The charts of all patients over the age of 60 years who 
underwent lymphangiography at our hospitals from 1971 to 
1975 were reviewed with respect to age, physical findings, 
laboratory data including electrocardiograms, chest films, 
and pulmonary function studies when available. Medical, 
cardiac, and pulmonary risk factors were classified as mild 
or severe. Mild risk factors were those conditions that were 
subclinical, while clinically symptomatic conditions were 
classed as severe. The cardiac risk factors include conges- 
tive heart failure, arrhythmias, previous myocardial infarc- 
tion, severe hypertension (greater than 180 over 100), and 
moderate to severe left ventricular hypertrophy. Nonspecific 
ST changes on electrocardiograms were not considered 
significant, Significant pulmonary disease was defined as a 
force vital capacity of less than 60% of the norma! predicted 
value and/or x-ray, physical, or historic evidence of chronic 
obstructive lung disease. 

Other adverse factors included pulmonary fibrosis with or 
without associated prior radiotherapy, significant atelectasis, 
pleural effusion, myasthenia gravis, severe cachexia, gen- 
eralized weakness, and debilitation and iymphovenous fistula 
noted on the lymphangiogram. Recent medical insults such 
as pulmonary emboli, pulmonary infection, and postoperative 
status were also considered risk factors. Lymphovenous 
fistula was considered a contraindication and therefore a 
severe risk factor. 


Hesults 


We reviewed 81 patients between the ages of 60- 
90 who underwent lymphangiography: average age was 
67. Age distribution in relation to risk factors and com- 
plications is noted in table 1. There were no complica- 
tions in nine patients between the ages of 60 and 69 
with mild risk factors. Of the seven patients in this 
age group with severe risk factors, only one had a 
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TABLE 1 
Complications and Risk Factors by Age Group 





No 


s No. 
with Complications with Risk Factors 


No. 
Age Group K pn Mild Moderate Mild Severe 
60-69 48 4 1 9 T 
70-79 30 0 1 7 rj 
80-89 .... 2 0 O 1 0 
904- i... 1 0 O 0 1 
Total 81 4 2 17 15 


moderately severe complication, consisting of oil em- 
bolization with slight shortness of breath which spon- 
taneously resolved. Two of the seven patients sustained 
mild complications consisting of asymptomatic oil 
embolization and lipid pneumonia which also spon- 
taneously resolved. Of the patients in this age group 
without risk factors, two sustained mild complications 
related to the procedure: a minor wound infection and 
urticaria. 

In the 70-79 year ago group, seven patients had mild 
risk factors and seven had severe risk factors. Only one 
patient in the latter category sustained a moderately 
severe complication. That complication was increased 
shortness of breath and increased pleural effusion after 
Iymphography, which resolved with standard treatment 
of congestive heart failure. 

In the 80-89 year and 90 year age groups, two of the 


three patients had either a mildly adverse or severely 
adverse risk factor; there were no complications. 


Discussion 


Among the 81 patients, there were no serious com- 
plications after lymphangiography. There were four 
mild complications and two moderately severe com-: 
plications, even though 17 patients had mild risk factors 
and 15 had severe risk factors. No correlation between 
age and complication rate was found. Complications 
did not tend to occur in patients with risk factors. Two 
nonpulmonary complications occurred in patients with- 
out risk factors, and the four pulmonary complications 
occurred in patients with risk factors. On the basis of 
these data, it appears that lymphangiography, when in- 
dicated, should not be withheld solely on the basis of 
advanced age. 
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Endoscopic Retrograde Intrahepatic Cholangiogram: 
Radiographic Findings in Intrahepatic Disease 
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Endoscopic retrograde intrahepatic cholangiograms 
were evaluated in 107 patients and correlated with intra- 
hepatic diagnoses determined by liver biopsy. Included 
were normal livers (six), cirrhosis (38) portal fibrosis 
(14), cholangitis (22), metastases (11), and miscel- 
laneous diagnoses (16). Results suggest that differentia- 
tion of the normal from the abnormal intrahepatic biliary 
system using the endoscopic retrograde intrahepatic 
cholangiogram is possible, and that certain patterns of 
abnormality prevail within given disease categories. The 
cholangiogram in cirrhosis is marked by ductular steno- 
sis, diminished arborization, tortuosity, and approxima- 
tion of the intrahepatic ducts. Sclerosing cholangitis 
demonstrates focal stenoses with concomitant ectasias 
and frequent similar involvement of the extrahepatic sys- 
tem. Chronic cholangitis and portal fibrosis are frequently 
associated with extrahepatic obstructing lesions and in- 
creased intrahepatic ducta! caliber, but demonstrate no 
distinguishing intrahepatic characteristics. Intrahepatic 
metastases, polycystic liver disease, and primary hepatic 
neoplasm produce mass effects consisting of ductal dis- 
placement, narrowing, and obstruction. 

The potential of endoscopic retrograde intrahepatic 
cholangiography in evaluating the intrahepatic biliary 
tree is significant; specifically in separating normal from 
abnormal, in distinguishing between intrahepatic pro- 
cesses, and as an adjunct to liver biopsy in determining 
the extent and location of intrahepatic abnormalities. 


e 
The value of endoscopic retrograde cholangiopancre- 
atography is well established in the evaluation of 
patients with extrahepatic biliary obstruction and pan- 
creatic disease. In addition, this technique offers a 
unique opportunity for radiographic assessment of the 
intrahepatic biliary system. 

Investigation of the radiographic anatomy of the nor- 
mal and diseased intrahepatic biliary system has until 
recently been limited to the obstructed patient, the sur- 
gical patient, or the autopsy specimen [1, 2]. Conse- 
quently, the unoperated biliary ductal system in patients 
with diffuse parenchymal liver disease has been es- 
sentially excluded from radiographic consideration. 
Using thin needle percutaneous transhepatic cholaniog- 
raphy and endoscopic retrograde cholangiopancreatog- 
raphy, radiographic changes in specific liver diseases 
have been reported [3—16]. 
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This investigation evaluates contributions of the latter 
technique in the diagnosis of processes involving the 
intrahepatic biliary tree and defines the appearance of 
these specific intrahepatic diseases. 


& 


Materials and Methods 


Of over 500 cases studied with endoscopic retrograde 
cholangiopancreatography at the Minneapolis Veterans Ad- 
ministration Hospital, 107 had a technically adequate and 
interpretable intrahepatic cholangiogram as well as an intra- 
hepatic diagnosis established by biopsy. Of these 107 cases, 
56 have been reported separately to emphasize clinical in- 
dications and applications of the technique in patients with 
liver disease [5]. 

Liver biopsy information is categorized by major histologic 
criteria according to accepted classifications [171. Two pa- 
tients had two separate intrahepatic processes, each proven 
by biopsy. The remaining patients had one proven intra- 
hepatic diagnosis. The series included 76 males and 31 
females with an age range of 9-86 years. Table 1 summarizes 
the diagnoses in these patients, 

Without knowledge of the final intrahepatic diagnosis, 
two of us evaluated the cases for ductal characteristics (see 
table 2). The integrity of the common hepatic and common 
bile duct was noted, with special attention to the presence 
of calculi, tumor, or stenosis. The intrahepatic ductal caliber 
and configuration were evaluated, noting the extent of focal 
or diffuse caliber abnormality. Ductal characteristics such as 
separation, obstruction, approximation, tortuosity, or straight- 
ening were also evaluated. Decreased arborization or prun- 
ing, referring to deficient branching of the ducts as they 
proceed peripherally in the liver, was noted, 


Results 


Detailed ductal characteristics in each of the eval- 
uated diagnostic categories are shown in table Z. 


Normal 


Five of six cases with normal intrahepatic histology 
showed gradually diminishing ductal caliber toward the 
periphery, periodic arborization, and symmetric ductal 
distribution throughout the hepatic parenchyma (fig. 1). 
The remaining case showed, in addition, minimal diffuse 
increase in caliber due to a partially obstructing extra- 
hepatic lesion. 
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TABLE 1 


Histologic Diagnoses 











Diagnosis No. Patients 
————ÁÁÓ(—L——— ————  'n nol £i abi 
NON Gucderdecireka ke ese oa afi i c CAR 6 
Hepatitis: 

ING: heb oS Re eRe NOE A bie dep ii 2 

EnFOe SEDE Louoiu ee da x EaeiEieci 3 
Cirrhosis: 
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Chronic active hepatitis .............. VIE 7 
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Cholestasis: 
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Congenital hepatic fibrosis ................. 1 
Polycystic liver disease ................... 1 

WOE saracini doe do dore REX RACE 107 

Hepatitis 


Two patients with acute hepatitis had normal chol- 
angiograms. One of three patients with chronic active 
hepatitis without cirrhosis had tortuosity and one had 
approximation of the intrahepatic radicals. The remain- 
ing patient was normal. 


Cirrhosis 


The cirrhoses of varied cause are grouped and sum- 
marized in table 2. Three of 38 patients with cirrhosis 
had a normal intrahepatic cholangiogram. Two patients 
showed diffusely increased caliber due to extrahepatic 
obstruction but were otherwise normal. Abnormalities 
of ductal caliber and configuration predominated, with 
multiple focal stenoses in 22 and decreased arboriza- 
tion or pruning in 25. Ductal tortuosity, approximation, 
and focal ectasia were seen to a lesser extent, and 
seven cases were complicated by extrahepatic biliary 
obstructive lesions. Figure 2 illustrates characteristic 
findings in cirrhosis of varied etiologies. 





Fig. 1. — Normal intrahepatic cholangiogram showing gradual ductal 
tapering, regular arborization, and symmetric distribution within liver. 


Portal Fibrosis 


Of 14 patients with biopsy-documented portal fibrosis 
or portal triaditis, four had normal cholangiograms. 
Four showed obstructing lesions in the extrahepatic sys- 
tem with diffusely increased intrahepatic ductal caliber 
but were otherwise normal. Six had intrahepatio abnor- 
malities, including three with focal stenoses, four with 
intrahepatic ductal obstruction, and three with de- 
creased arborization. 


Fatty Metamorphosis 


None of the three patients with fatty metamorphosis 
had a normal intrahepatic cholangiogram, but no con- 
sistent abnormality was present. Two had intrahepatic 
obstructions. Other findings were diffuse decrease in 
ductal caliber and diminished arborization (fig. 3). 


Cholangitis 


Of four patients with acute cholangitis, one had a 
normal cholangiogram and one showed obstructive 
changes but was otherwise normal. Diminished arbori- 
zation and focal stenosis were seen in the remaining 
two. Of 13 patients with chronic cholangitis, 11 had an 
extrahepatic ductal abnormality, 10 of which produced 
partial obstruction with increased intrahepatic ductal 
caliber (fig. 4). Other intrahepatic ductular changes were 
infrequent, with decreased arborization in three of the 
13, stenoses in two, and obstructions in two. All five 
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Fig. 2. — Cirrhosis. A, Severe portal cirrhosis with ascites showing diminished hepatic size with ductal tortuosity, focal ductal narrowing, and crowding. 
B, Primary biliary cirrhosis. Note focal stenoses and diminished arborization. C, Chronic active hepatitis with cirrhosis demonstrating marked pruning and 
focal stenoses. D, Severe portal cirrhosis showing markedly diminished arborization and stenosis. 


patients with primary sclerosing cholangitis had abnor- 
mal cholangiograms, with focal stenoses in five, focal 
increased caliber or sacculations in five, and nonob- 
structing extrahepatic biliary stenoses in two (fig. 5). 
Four showed diminished arborization and one had intra- 
hepatic obstructions. 


Neoplasia 


Primary neoplastic lesions of the liver were infre- 
quent in this series. One patient with a cystic hamartoma 
of the left hepatic duct had a normal cholangiogram ex- 
cept for a filling defect within the left hepatic duct and 
dilatation of ductules peripheral to this lesion (fig. 6B). 
The single malignant primary intrahepatic tumor (hepa- 
toma) produced a mass effect with separation of the 


branches around the mass and approximation periph- 
erally (fig. 64). Of 11 patients with intrahepatic me- 
tastases, extrahepatic obstructing stenoses were seen 
in nine, manifested by diffuse increased intrahepatic 
caliber in four. Predominant intrahepatic changes were 
intrahepatic obstructions in six, focal intrahepatic 
stenoses in four (fig. 6D), separation of intrahepatic 
ducts in two (fig. 6C), and diminished arborization in 
two. 


Cholestasis 


Of four patients with biopsy evidence of cholestasis, 
one showed increased arborization and one showed 
focal decrease in duct caliber. Cholangiograms in the 
remaining patients showed diffuse ductal caliber in- 
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Fig. 3. — Fatty metamorphosis. Note diffuse ductal narrowing and sepa- 
ration. Nonfilling of right hepatic duct (arrow) proved transient on 
subsequent films. 





Fig. 4.— Chronic cholangitis. Cholangiogram showing multiple com- 
mon duct stones producing extrahepatic partially obstructing process. 


Note mild dilatation of intrahepatic branches without other defined 
abnormality. 


crease due to extrahepatic obstruction but were other- 
wise normal. 
Congenital Hepatic Fibrosis 


One patient demonstrated intrahepatic obstruction of 
the right and left hepatic ducts. 





Fig. 5. —Sclerosing cholangitis. Cholangiogram showing focal stenoses 
and ectasias of intra- and extrahepatic ducts. 


Polycystic Liver Disease 


The one patient with polycystic liver and kidney dis- 
ease showed intrahepatic ductular stenoses and separa- 
tion. Multiple mass effects were present (fig. 7). 


Discussion 


While the normal radiographic anatomy of the intra- 
hepatic biliary system has been well defined [1, 2, 18], 
radiographic investigation in patients with diffuse intra- 
hepatic disease has been limited to autopsy cholangio- 
graphy [1, 2] because of the inaccessibility of the 
intrahepatic system in the unobstructed or unoperated 
patient. More recently, the endoscopic approach [3-1 1, 
13-16] and the use of thin needle percutaneous trans- 
hepatic cholangiography [12] have shown the potentia! 
for cholangiographic contribution in these patients. Al- 
though these contributions have added to the base of 
knowledge for interpretation of the abnormal intra- 
hepatic cholangiogram, they emphasize that useful 
clinical application will require definitions of prevailing 
patterns of abnormality in large numbers of patients 
with biopsy-proven disease. 


Normal 


The limited number of proven normal patients in this 
series reflects the selection procedures used in this type 
of study. However, the few available cases show ductal 
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Fig. 6. — Hepatic neoplasia. A, Cholangiogram of patient with hepatoma showing separation of right and left ductal systems with encasement of left 
branches (arrows). B, Cystic hamartoma (arrow) as filling defect within left hepatic duct with minimal ductal dilatation peripherally. C, Cholangiocarcinoma 
of proximal common hepatic duct causing intrahepatic ductal dilatation and intrahepatic metastasis in hepatic midportion (arrows). D, Carcinoma of 
gallbladder invading common bile duct and metastasizing to liver where ductal stenoses are evident (arrows). 


characteristics which correlate well with those de- 


scribed in autopsy series [1, 2, 18]. Normal intrahepatic CHESS 
ducts taper gradually, branch at regular intervals, and There is a high incidence of abnormal findings, with 
are distributed symmetrically throughout the hepatic focal stenosis (56%) and decreased arborization or 


parenchyma. pruning of ductular branches (64%) predominating. 
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Fig. 7.— Polycystic liver disease. Ductal system distorted by multiple 
intrahepatic masses. 


Findings described as ductal tortuosity, crowding, and 
corkscrewing have been previously reported in smaller 
numbers of cirrhotic cholangiograms [1, 2, 9]. Areas of 
focal stenosis and diminished arborization, prominent 
findings in our series, have been noted infrequently [15, 
19]. These likely relate to the effect of necrosis, nod- 
ular regeneration, and fibrosis on the ductular configura- 
tion. When cirrhosis is part of the picture of diffuse 
fatty infiltration, hepatomegaly, separation, and straight- 
ening of bile ducts can be seen. 


* 
Portal Fibrosis and Chronic Cholangitis 


Cholangiographic findings in these disorders have 
not been reported previously. Most of the patients were 
studied for extrahepatic obstruction. Thus the predomi- 
nant finding is obstructive dilatation of the intrahepatic 
system. Since other findings are not consistent, we con- 
clude that these two conditions cannot be diagnosed by 
endoscopic retrograde cholangiography. 


Sclerosing Cholangitis 


Cholangiographic findings of intra- and extrahepatic 
ductal stenoses, ectasia, beading, and pruning of the 
intrahepatic ducts have been reported [3, 11, 20, 21]. 
Our patients demonstrated uniformly abnormal cholan- 
giograms, consistent in part with these previous ob- 
servations. Stenoses, diminished  arborization, and 
ectasias or sacculations of the intrahepatic system with 
nonobstructing stenoses of the extrahepatic system pre- 
dominate. The cholangiographic findings reflect histo- 
logic changes of periductular fibrosis with stenosis, 
saccular areas of lesser segmental involvement, and 


diminished arborization with obstruction due to ductal 
obliteration. 


Intrahepatic Metastases 


The cholangiogram has been described as showing 
evidence of mass effect with displacement of ducts, 
ductal narrowing, and ductal encasement [1, 2, 9]. These 
findings are confirmed by our study. Over 75% of pa- 
tients in this series with intrahepatic metastases showed 
evidence of the primary lesion as an extrahepatic ductal 
stenosis. This is accompanied by diffuse increase in 
intrahepatic dactal caliber in over one-third of patients. 
Obstructions of the intrahepatic system were seen in 
5096 of patients. Focal stenoses, ductal separation, and 
diminished arborization were found less frequently. 


Other Diseases 


Although small numbers prevent conclusions regard- 
ing cholangiographic characteristics in the remaining 
diseases, further experience with large numbers of 
proven patients may establish characteristics which will 
permit differential diagnosis. 
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Fiberoptic Endoscopy and Upper Gastrointestinal Series: 
Comparative Analysis in Infants and Children 


MICHAEL T. GYEPES,’ LORRAINE E. SMITH, AND MARVIN E. AMENT 


Fiberoptic endoscopy is a new and highly efficient 
diagnostic tool which is being increasingly used in the 
pediatric age group. Its use in children requires general 
anesthesia, special facilities, and technical expertise. We 
have compared the results of upper gastrointestinal 
barium studies and fiberoptic endoscopy in 75 cases. Re- 
sults agreed in approximately two-thirds of the cases; in 
one-third there was disagreement. Superficial lesions in 
the esophagus, stomach, and duodenum were most often 
missed by conventional barium studies. False positive 
radiologic reports were primarily related to the region 
of the duodenum. 


Introduction 


The endoscope has become a major tool in the diagnosis 
of gastrointestinal disease [1]. Although conventional, 
rigid endoscopes have been in use for decades, the in- 
troduction of fiberoptic technology has given endoscopic 
diagnosis a major boost. While considerable experience 
has accumulated with the use of fiberoptic endoscopy 
in adults [2], only limited experience has been reported 
in children [3, 4]. This paper describes the technique 
and compares the results with upper gastrointestinal 
barium studies in infants and children. 


Materials and Methods 


Since 1973, 150 upper gastrointestinal endoscopic studies 
have been performed on pediatric patients at UCLA. All 
studies «used one of three Olympus instruments: GIF-D and 
CF-P, both with four-way tip control, and the GIF-P with 
two-way tip control. Respective diameters and lengths of the 
three instruments are: 13.0 mm, 110 cm; 10.2 mm, 90 cm; 
and 7.2 mm, 90 cm. 

For children under 12 years of age the procedures were 
done under general anesthesia in all but three. The remain- 
ing patients were premedicated with meperidine and atropine 
sulfate 45 min before the procedure. Patients were requested 
not to eat or drink for 8 hr before endoscopy. At endoscopy, 
identified lesions were observed, photographed, and usually 
biopsied. 

Upper gastrointestinal barium studies were performed in 
the routine fashion. A special pediatric fluoroscopic unit with 
a television attachment was used for all studies. Overhead 
films, a conventional spot film device, a 70 mm spot film 
camera, and, if necessary, cines were used for radiographic 
recording. All radiographic and endoscopic studies were 
carried out within a few days of each other. 

Original radiologic and endoscopic reports of the first 75 
cases were meticulously compared. When the reports agreed 
(approximately two-thirds of the cases), no further analysis 
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was done. When the reports disagreed, barium studies were 
reevaluated. In all comparisons of radiologic and endoscopic 
examinations, we accepted the photographically and histo- 
logically documented endoscopic findings as definitive. 


* Results 


The age distribution of the 75 patients is shown in 
table 1. In 25 cases the original radiologic and endo- 
scopic reports were both negative, while in 24 cases 
they were both positive (figs. 1 and 2). Original radio- 
logic reports were negative but endoscopic reports 
positive in 17 cases (22.695) (fig. 3), while the con- 
verse was true in nine cases (1276). Thus agreement 
between the two studies was obtained in 49 cases 
(65.396) and disagreement in 26 cases (34.6%). 

In 17 cases in which the original radiology reports 
were negative but the endoscopic reports were positive, 
the barium studies were reevaluated, The results are 
summarized in table 2. In no case did the reevaluation 
yield further information. 

The original radiologic reports were positive but 
endoscopy negative in nine cases. Our cases of radio- 
logically reported duodenitis (three with irritable bulbs. 
one with thickened folds) and one duodenal ulcer were 
not confirmed by biopsy. Two cases of esophageal re- 
flux and one case of hiatus hernia were likewise uncon- 
firmed, with the hiatus hernia appearing to be an 
intermittent phenomenon. in one case the upper 
gastrointestinal series was performed after endoscopy, 
resulting in contrast material filling the site of the 
duodenal! bulb biopsy. This led to the erroneous diag- 
nosis of a posterior wall ulcer (fig. 4). 


TABLE 1 
Age Distribution 


arare rr HR MT arr AA Mare aas atta émet S nien mi 








Age {yr} No 
ET Se ee ae T7 
TB. aora 4 dc oh 18 
Jg el arses Gk ade Sat 28 
13-18. uiv eR ERU 18 
pi mE 4 

Total. ces cee OR x 75 
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Fig. 1. — Oblique film showing irregular mass in antrum of stomach of 
7-year-old. Endoscopic photograph confirmed presence of antral mass, 
proved by endoscopic biopsy to be ectopic pancreatic tissue. 





Fig. 2.—Barium study of 12-year-old with cystic fibrosis showing 
ulcers in duodenal bulb and in postbulbar region. Endoscopic photo- 


graphs confirmed bulbar ulcer and revealed surrounding duodenitis. 
e 





med 





Fig. 3. — Barium study of 6-year-old showing no abnormalities 
in stomach or duodenal bulb. Endoscopy demonstrated extensive 
duodenitis, confirmed by biopsy. 


TABLE 2 
False Negative Radiology Reports 


——————— M — —_—lll OTT 


Radiologic Reevaluation 





Endoscopy € 
Report Suboptimal Total 
Negative Study 

———————— ÉL 
LINE ues ox d xi 3 2 6* 
Gastritis .. sariri 2 1 3 
Duodenal ulcers 1 1 2 
Duodenitis ......... 3 1 4 
Esophagitis rossa 2 0 2 


Note.—In all 17 cases the original radiology report was negative and 
the endoscopy report positive. ; 
* In one case films were unavailable. 


Discussion 


Fiberoptic endoscopes have become major tools in 
the diagnosis of both upper gastrointestinal and lower 
intestinal disease [1—3, 5], allowing better and more 
complete visualization than possible in the past [6]. 
Modern fiberoptic endoscopes [7, 8] combine coherent 
and noncoherent flexible quartz fiber bundles. The non- 
coherent bundles serve as light transmitters and the 
coherent bundles permit transmission of a clear image. 


Complications 


In the approximately 150 upper gastrointestinal endo- 
Scopic studies performed, there were only two minor 
complications, both mucosal tears without significant 
bleeding or perforation. These complications appeared 
to occur because of inadequate sedation. No patients 
required surgery because of complications secondary to 
endoscopy. 

After some unsatisfactory initial experiences, we 
have learned that general anesthesia is advantageous in 
children under 12 years of age. We feel that it permits 
better studies and increases the safety margin in un- 
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Fig. 4.—Radiographs of 11-year-old showing small but definite collection of contrast material on posterior wall of duodenum (arrows). “Crater” 
undoubtedly represents site of endoscopic biopsy of duodenal bulb performed prior to barium study. 


cooperative patients. However, we are gradually lower- 
ing the age, attempting to study more children under 
heavy sedation and local anesthesia, thereby decreasing 
the risks of general anesthesia. We have found that a 
specially equipped endoscopic room is helpful if large 
numbers of pediatric cases are seen. 


Indicatgons 


Endoscopy is indicated when barium studies fail to 
explain the cause of dysphagia and chronic recurrent 
abdominal pain, vomiting, or gastrointestinal bleeding. 
In radiographically identified mass lesions, endoscopic 
photography and, in certain cases, biopsy can be par- 
ticularly useful. In acute upper gastrointestinal bleeding, 
endoscopy is recommended as the definitive diagnostic 
study. However, if the bleeding is massive, arteriography 
is the study of choice. 


Technical Aspects 


The technique of endoscopy is relatively simple in 
experienced hands. It is recommended that two physi- 
cians work together. After appropriate premedication, 
the patient's oropharynx is sprayed with Cetacaine®, 
following a gargle with 30 ml of 0.5% Pontocaine®. For 
sedation, intravenous diazepam is administered until 
the patient is asleep and not arousable by name. 

The patient is then positioned in the left lateral de- 
cubitus position. The endoscope is introduced into the 
oropharynx and advanced so that its tip is inserted in 


the midline of the hypopharynx. In this way, the opening 
of the esophagus is visualized by the physician who in- 
troduces the instrument. Once the instrument has 
passed the crycopharyngeus muscle, the esophagus, 
stomach, and duodenum are visualized by both physi- 
cians using a teaching attachment. The various organs 
are examined in an orderly fashion so that no area 
remains unviewed. Identified or suspected lesions are 
photographed and biopsied. 


Comparative Analysis 


In slightly over 20% of the cases, the original radiol- 
ogy report failed to reveal lesions subsequently identi- 
fied by endoscopy. These lesions were virtually all 
superficial mucosal ones which were not visible even 
on reevaluation. That superficial esophagea! lesions were 
not detected radiographically is not surprising. More 
extensive use of double contrast studies might well 
improve radiologic accuracy. 

Our rate of false negative radiologic reports is some- 
what lower than that reported by Brodmerkel [5] in a 
similar study of 100 adult patients. Belber [3] analyzed 
200 adults by a different method. However, his results 
show close agreement with our experience in terms of 
false negative rates. 

In slightly over 10% of our cases, positive radiology 
reports were not borne out by subsequent endoscopy. 
Most of these false positive cases were in the region 
of the duodenal bulb, which again confirms the inad- 
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visability of reaching conclusions about the state of the 
duodenal mucosa by its motility. 

Our results suggests that fiberoptic endoscopy is a 
more accurate tool in the diagnosis of superficial 
mucosal lesions in children than conventional barium 
studies. On endoscopy, the appearance and the char- 
acter of the mucosa can be studied. Hyperemic red 
areas that are friable or easily bleed strongly suggest 
inflammation, and this appearance correlates closely 
with histologic findings. On the other hand, the high 
rate of detection of nonsuperficial lesions by radio- 
graphic methods in this study as well as jn the compre- 
hensive report of Cumberland [2] is encouraging. 
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An Evaluation of Colon Cleansing Regimens 


WYLIE J. DODDS,’ GERARD T. SCANLON,! DONALD K. SHAW,! EDWARD T. STEWART ' 
JAMES E. YOUKER,! AND GERALD E. METTER’? 


To study the efficacy of colon cleansing regimens, 500 
hospital outpatients were randomly assigned to one of 
four regimens. Two featured castor oil followed by 
phosphate enema and two used magnesium citrate and 
bisacodyl. For the 349 patients who completed all com- 
ponents of the regimens, quality of the subsequent barium 
enema examination was scored by three radiologists in a 
blind manner. Regimens featuring magnesium citrate and 
bisacodyl were found to be significantly superior to those 
featuring castor oil. Calcium bisdioctyl sulfosuccinate did 
not improve the quality of colon cleansing but appeared 
to decrease the incidence of abdominal cramping in pa- 
tients receiving magnesium citrate and bisacodyl. It is 
hoped that the investigative approach used in this study 
may serve as a model for future testing of colon cleansing 
regimens. 


Although quality of the barium enema examination de- 
pends on adequate colon cleansing, current recommen- 
dations are often based on testimonials or poorly 
designed studies [1]. We evaluated the efficacy of four 
colon cleansing regimens, paying special attention to 
testing method. 


Subjects and Methods 


From January 1970 to June 1971, 500 outpatients sched- 
uled for barium enema at Milwaukee County Hospital were 
entered into a clinical study comparing colon cleansing 
regimens. Outpatients over 18 years of age who were cap- 
able ef understanding instructions were assigned by a re- 
ceptionist to one of four colon cleansing regimens using a 
schedule of random numbers. Each patient was supplied with 
the instructions and medications needed for their respective 
regimen. The distinguishing features of the four cleansing 
regimens are as follows: 

Regimen 1: 60 ml of castor oil at 2 p.m. the day before 
examination, followed by two 60 ml low phosphate enemas 
at 10 p.m. the evening before and 7 a.m. on the morning of 
cxamination. 

Regimen 2: same as regimen 1 with the addition of cal- 
cium bisdioctyl sulfosuccinate capsules (240 mg; Surfak, 
Hoechst Pharmaceuticals), two per day for the 3 days pre- 
ceding examination. 

Regimen 3: 11 ounces of magnesium citrate at 2 p.m. the 
day before examination, followed by four tablets (5 mg) bi- 
sacodyl (Dulcolax, Boehringer Ingelheim Ltd.) at 10 p.m. the 
evening before examination and bisacodyl suppository (10 
mg) at 7 a.m. the morning of examination. 

Regimen 4: same as regimen 3 with the addition of cal- 
cium bisdioctyl sulfosuccinate capsules (240 mg), two per 
day for the 3 days preceding examination. 
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All four regimens included a 2 day diet of low residue 
foods followed by 1 day of clear liquids, overhydration the 
day before examination, and nothing by mouth after mid- 
night the night before examination. 

Before the examination a specially trained x-ray technician 
interviewed each patient and completed a questionnaire. 
Without knowlédge of the regimen used, the technician ob- 
tained data on side effects, including nausea, vomiting, diz- 
ziness, and abdominal pain. Then the regimen was identified 
and patient compliance determined. Only patients who com- 
pleted all components of the regimen were included in sub- 
sequent analysis. 

Barium enema examinations were performed by 10 radiol- 
ogists without knowledge of the colon cleansing regimen 
used. All examinations were performed in a similar manner 
using a standard barium preparation and a series of routine 
14 x 17 inch films. Patients with inadequately cleaned 
colons were asked to evacuate the barium and refilled to 
obtain a satisfactory examination. However, only the initial 
overhead films were used for analysis. Occasionally the ex- 
amination was rescheduled. 

Films were scored in a blind manner by three radiologists, 
using a prearranged scoring system (table 1). All scores 
were taken from the least clean area of a given colon. A 
statistician analyzed the data." The Kruskal-Wallis H test 
for nonparametric data [2] was used since values from sub- 
jective scoring systems are invariably nonlinear. To test the 
relationship between cleansing scores and ages or sex, Pear- 
son correlation coefficients and the Wilcoxon test [3], respec- 
tively, were used. Friedman's analysis of variance [4] was 
used to compare observer differences. Patient symptoms were 
evaluated by x? analysis. 


TABLE 1 
Scoring System for Colon Cleansing 











Score Description 

Excelent sssr No retained fecal material 

GOOG és db oss Minimal fecal material, few fine 
particles 1-2 mm in diameter 

Par sasen dnai Moderate fecal debris, particles 5 
mm or less, not sufficient to 
invalidate examination 

POOF usc Red Considerable fecal material, par- 


ticles less than 1 cm, sufficient 
to compromise examination 


Unacceptable Abundant fecal material, particles 


1 cm or more 





' Department of Radiology, Medical College of Wisconsin, 8700 West Wisconsin Avenue, Milwaukee, Wisconsin 53226. 
? Wisconsin Clinical Cancer Center, 1120 West Johnson Street, Madison, Wisconsin 53715. 


* Details about the computer programming for statistical analysis are available from G. E. Metter. 
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TABLE 2 
Patient Data and Cleansing Scores 


CM PERRA" 


Res PRU 





E Regimen 
1 2 3 4 Total 
Regimen: ° 
Not completed .......... 11 26 11 33 81 
Completed .............. 94 78 97 80 349 
TOtdl xxr EIS 105 104 108 113 430 
AGS Ase T SO o EE Ces 52 26 15 
Sex: e 
Males PET 38 
POMBO. xs dees aen ay ya 56 
Cleansing score 
Excellent. evan os eds 22( 8) 
£n» Rc" 74(26) 
Edi" ios em Re uci by wie ace ded 66(24) 
POOR  EWeosd seio ee 54(19) 
Unsatisfactory ........... 66(23) 


36 32 30 136 
42 65 50 213 
25(11) 55(19) 50(21) 152 
61(26) poop 104(43) 364 
40(17) 60(21) 47(20) 213 
43(18) 36(12) 24(10) 157 
65(28) 56i 5) 15( 6) 161 


Note. mentale includes only those who camolated cleansing regimen. Numbers in parentheses are per- 


centages, 
* Total number of scores is 1047 (349 x 3}, 


TABLE 3 
Srouped Scores 








etaient OGIO Leer 
Score 1 2 3 4 
Excellent OF 000 . uses 34 37 62 64 
Excellent, good, or fair ... 57 54 83 84 
Poor or EHSSHSIHGRODY seed 43 46 5 16 
l oto aey slGee: given as percentages. 
TABLE 4 
Patient Complaints 
Regimen : 
Complaint 1 2 3 4 
Nausea ............ sn 29 28 38 33 
MORES res uawa Aa 0 0 0 1 
Abdominal craps: 
do cc euredumqaqe S S 16 18 35 10 
anos ae tr EN latte, ded 12 4 20 11 
dem Ao bb Rhee ew ra i qus A 10 19 12 15 
Total obscene vase 38 41 67 36 
FAI. eus sp E P Xx 2 3 2 Ó 
Dizziness 6 fe GI NUR AES 25 18 22 26 





———————————————————— a: —— 
— M ainan inim nN n Vere r 


Note.--Values given as percentages. 
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Results 


There were no significant differences in age or sex 
for the four groups (table 2). Patient noncompliance 
ranged from 10% to 30% (average, 20%). A total of 
70 individuals (15% of enrolled patients) were dropped 
from the study because they failed to keep their x-ray 
appointment. Pooled score values from the three ob- 
servers are shown in table 2 and grouped percefitages 
in table 3. No statistical differences were detected be- 
tween regimens 1 and 2 or regimens 3 and 4. However, 
regimens 3 and 4 were signficantly better than regimens 
1 and 2 (P < .0005). There was no correlation between 
cleansing scores and age or sex for any of the regimens. 
Observer scores were identical or differed by only one 
grade in 80% of cases. No significant differences in 
scoring existed between two of the observers. While the 
third tended to rate slightly higher, there was no effect 
on overall findings. 

Patient complaints are partially summarized in table 
4. The incidence of nausea did not differ statistically 
among the four regimens. Abdominal cramps occurred 
significantly more often with regimen 3 (67%) than with 
any other regimen (P < .01). Inclusion of sulfosuccinate 
in the magnesium citrate-bisacodyl regimen significantly 
lowered the incidence of cramps (3696). 


Discussion 


The present study compares the efficacy of four colon 
cleansing regimens in hospital outpatients. Results show 
that the magnesium citrate-bisacodyl regimens (3 and 
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4) were significantly superior to the castor oil-phosphate 
enema regimens (1 and 2). Other studies have also re- 
ported good results with magnesium citrate-bisacodyl 
[5-7]. 

The lack of correlation between quality of colon 
cleansing and patient age was unexpected. We anti- 
cipated that the effectiveness of a given regimen would 
decrease in elderly individuals. These findings, of 
course, cannot be extrapolated to elderly bedridden 
hospital patients. 

A high incidence of unpleasant but nonharmful side 
effects occurred with all four regimens. While there was 
no control period for comparison, it is likely that most 
represent true side effects. Sulfosuccinate appeared to 
reduce the incidence of abdominal cramps in patients 
receiving magnesium citrate and bisacodyl but did not 
improve the quality of colon cleansing. This is in con- 
trast to the findings of Blatt and Felson [8] who reported 
improved colon cleansing in hospital inpatients when 
sulfosuccinate was combined with castor oil. 

About 1096 of patients failed to complete regimens 
1 and 3, primarily because of an aversion to the taste 
of oil and magnesium citrate, respectively. Patient non- 
compliance was greater for regimens 2 and 4 (about 
2596) due to forgetfulness in taking the sulfosuccinate 
capsules. Seemingly, the more complicated the regimen, 
the less the likelihood for completion. 

These results cannot be extrapolated to bedridden 
inpatients. Further, while regimens 3 and 4 are superior 
to 1 and 2, there is still room for improvement. Ideally 
good or excellent results should be obtained in 95% of 
patients. Such scores can be achieved when a cleansing 
enema is given in the radiology department [9], but this 
is not always possible. 

Wee currently use regimen 4 routinely for colon 
cleansing in outpatients. For pneumocolons the diet is 
altered to 3 days of clear liquid. Inpatients are given 
regimen 4 plus tap water enemas by ward personnel. A 
scout film taken before the barium enema helps screen 
out patients with excessive retained feces. Often, such 
patients have not followed the cleansing regimen. These 
patients are given additional colon cleansing prior to 
examination. When excess fecal material is encountered 
during the barium enema, the patient is asked to evac- 
uate and the study repeated. Tannic acid added to the 
barium improves evacuation [10]. Occasionally we per- 
form a cleansing enema. The principle is clear: we are 
reluctant to settle for a suboptimal examination caused 
by undue fecal residue. In our experience, cooperation 
of patients and hospital personnel in obtaining adequate 
colon cleansing is directly related to the attitude and 
perseverance of the radiologist. 


Study Design 


Perhaps of greater importance than the reported re- 
sults is the experimental design used. In 1969 when we 
sought an appropriate colon cleansing regimen for 


routine use, we found little factual information to guide 
us [11]. Existing studies appeared to have significant 
flaws in methodology and there was no established ex- 
perimental model for developing our own data. 

The following factors were considered in developing 
our investigative approach: (1) patient population, (2) 
randomized assignment, (3) minimum sources of bias, 
(4) standardized examination technique, (5) scoring 
system, (6) blind scoring method, (7) patient compli- 
ance, (8) side effects, (9) study execution, and (10) 
data analysis. We used outpatients because most barium 
enema examinations in this country are performed on 
nonhospitalized patients. Patients were randomly as- 
signed to cleansing regimes to assure comparable study 
populations, since consecutive assignment does not al- 
low for unexpected changes which could develop over 
time. To minimize bias, personnel involved in the test- 
ing and evaluation worked in a blind manner. Patient 
compliance was ascertained as well as unacceptable 
side effects, since both have a significant effect on study 
results. Throughout the investigation there was constant 
monitoring in an effort to adhere rigidly to the study 
protocol. There was ongoing consultation with a statisti- 
cian to avoid errors in data analysis. 

The search must continue for improvements in colon 
cleansing. Although our experimental design can un- 
doubtedly be refined, we feel it is a useful prototype 
for future testing of colon cleansing regimens. 
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The Neonatal Colon: An Anatomic Approach to Plain Films 


PAUL K. KLEINMAN, ^? PATRICIA WINCHESTER,! MORTON A. MEYERS;! 
AND GERALD ABBOTT! 


An appreciation of haustral anatomy as well as the 
anatomic relationships of the colon serve as the basis of 
plain film colon identification in the patient beyond in- 
fancy. An evaluation of the newborn colon in the normal 
state and with low colonic obstruction indicates that these 
principles apply here as well. Newborns with suspected 
intestinal obstruction should be studied in multiple pro- 
jections early in their clinical course. A search should 
be made for haustrations and characteristic anatomic re- 
lationships of the colon, as well as gas in the rectum. 
Although clear differentiation of large from small bowel 
obstruction may not always be possible, these principles 
should serve as a basis for a systematic approach to the 
newborn abdominal plain film. 


Introduction 


In cases of suspected intestinal obstruction in the new- 
born or infant, the ability to differentiate colon from 
small bowel on the plain film is crucial in limiting the dif- 
ferential diagnosis. It is generally assumed that plain 
film identification of the colon in the newborn, in the 
absence of gas in the rectum, is unreliable if not impos- 
sible. In the older child or adult, the colon is clearly rec- 
ognizable by distinctive haustral folds and its relation- 
ship to other anatomic structures. We have confirmed 
that haustral folds are well developed at birth, and since 
the course and relationships of the colon vary little be- 
tween infants and adults, specific identification of the 
large intestine is possible on the plain film when appre- 
ciable Intraluminal gas is present. Analysis of the plain 
film in cases of distal colonic obstruction in the newborn 
allows definite localization of the obstruction to the 
colon in a significant number of cases. 


Embryologic and Structural Considerations 


Haustral structure and development were extensively 
studied by Lineback in the 1920s [1, 2]. Meyers et al. [3] 
recently reviewed haustral anatomy, correlating it with 
the radiographic appearance. These studies form the 
basis of an understanding of the muscular organization 
of the colon. 

The colon is thrown into haustral sacculations by the 
abbreviated length and contraction of three distinct 
bands of longitudinal muscle, the taeniae coli. The tae- 
niae form as condensations of muscle bundles within 
the outer longitudinal layer and are present in the hu- 
man fetus after 12 weeks of gestation (150 mm) [1, 2]. 
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The taeniae serve as longitudinal cables upon which 
the circular muscle fibers are fixed at right angles. The 
colon is foreshortened by the taeniae, and contraction 
of the circular muscle fibers produces plications run- 
ning perpendicular to the taenia. The result is the forma- 
tion of three hgustral rows with septations produced by 
interhaustral folds [3]. Lineback [1] noted characteristic 
haustral sacculations in fetuses after 20 weeks of gesta- 
tion. 

The 270? counterclockwise rotation of the colon is 
completed after 10 weeks of gestation. By 20 weeks, the 
ascending and descending portions become fixed in a 
retroperitoneal location; only occasionally does a short 
mesentery persist [4]. At this time the colon is relatively 
constant in its relationships to adjacent anatomic struc- 
tures. Although further growth of the colon and mesen- 
tery occurs and descent of the cecum may continue into 
infancy, the basic anatomic relationships of the colon 
persist into adult life. Thus at as early as 20 weeks of 
gestation, both the intrinsic pattern and the anatomic 
relationships of the colon are established, 


Radiologic Observations 


Unequivocal evidence of gas in the colon is provided 
by the presence of gas-filled bowel in the immediate pre- 
sacral region. This is best appreciated on the prone or 
inverted abdominal film, since gas rises to the most dis- 
tal portion of the colon [5]. When rectal gas is absent in 
cases of suspected newborn intestinal obstruction, fur- 
ther attempts to localize gas on the plain film are often 
abandoned. 

Colonic haustrations were demonstrated in 81 of 105 
neonates in barium enema studies by Henderson and 
Briant [6]. Figure 1 demonstrates the findings at autopsy 
in a newborn infant. Prominent haustrations are evident 
in the transverse colon and, to a lesser extent, in the de- 
scending colon. Figure 2 shows a striking haustral pat- 
tern in a newborn after barium enema. in the older pa- 
tient, haustral folds may be mistaken for the semicircular 
folds of the small bowel. This does not ordinarily pre- 
sent a problem in the newborn, since distinct small 
bowel folds are rarely demonstrated even following a 
barium meal [7, 8]. 

With the appearance on barium enema studies in 
mind, a search on the plain film will often reveal gas- 
filled loops of bowel demonstrating a distinct haustral 
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Fig. 1.— Autopsy findings in 6-day-old infant. Transverse colon con- 
taining prominent haustrations closely parallels greater curvature of 
stomach (ST). Diaphragm has been deflected to show relationship of 
radiographic (arrow) and anatomic (arrowhead) splenic flexures 
to spleen (S). L — Liver. 


T 


Fig. 2. — Abdominal film of newborn after barium enema showing very 
prominent haustrations. 


pattern (fig. 3). Because of changes in muscle tone and 
varying degrees of distension, only a few haustral mark- 
ings may be present, usually in the transverse colon. 
Nevertheless, their identification indicates the presence 
of gas within the colon. 

Identification of the colon on plain film can be further 
enhanced if a gas-filled loop of bowel can be recognized 
within a characteristic course and relationship to other 
abdominal structures [9]. The ascending and descending 
colon lie in a retroperitoneal location in most individ- 
uals; the remainder have a short mesentery. They can be 
precisely located on lateral projection as posteriorly 
lying structures (fig. 4). 

The transverse colon is closelyerelated to the greater 
curvature of the stomach via the gastrocolic ligament 








Fig. 3. — Plain film of newborn showing transverse colon (t) with 
haustrations (arrows). d — descending colon. 


R 





Fig. 4.— Lateral projection after barium enema in newborn showing 
anatomic (A) and radiographic (R) splenic flexures and prominent 
haustrations (arrowheads). a = ascending colon, d = descending colon. 


(fig. 1). A single loop of bowel closely paralleling the 
entire gastric greater curvature can be identified as the 
transverse colon (figs. 3 and 5). Identification of trans- 
verse colon in the absence of haustrations is not possible 
when a redundant gastrocolic ligament is present, since 
the colon will not lie in complete continuity with the 
greater curvature. 

There is constancy in the location of the anatomic 
splenic flexure. This portion of the colon is fixed poste- 
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Fig. 5. — Abdominal film of premature infant showing gas-filled trans- 
verse colon paralleling gastric greater curvature. Radiographic (arrow) 
and anatomic (arrowhead) splenic flexures evident. While haustrations 
are not visible, anatomic relationships allow identification of gas-filled 
loop as colon. 


riorly at the phrenicocolic ligament [10], which forms the 
support for the inferior edge of the spleen and also de- 
marcafes the transition from the mesenteric transverse 
colon to the extraperitoneal descending colon (figs. 4 
and 5). On plain films (fig. 5), gas-filled colon may be 
seen to extend from an anterosuperior location in the 
left upper quadrant (radiographic splenic flexure) along 
the medial surface of the spleen to become fixed at the 
phrenicocolic ligament (anatomic splenic flexure). The 
descending colon then extends retroperitoneally to the 
mesenteric sigmoid (fig. 4). 


Application 


To test the usefulness of these approaches to colon 
identification, a retrospective examination of plain ab- 
dominal films of eight cases of known distal colon ob- 
struction in newborns was carried out. The presence of 
haustrations alone or particularly in combination with a 
characteristic anatomic relationship of a gas-filled loop 
of bowel were considered evidence of colonic gas. Using 
these principles, colonic gas was clearly identified in 
three of five cases of imperforate anus and in two of 
three cases of Hirschsprung's disease (fig. 6). 

Colon identification was most likely if abdominal films 
in multiple projections were obtained with the onset of 


y 





Fig. 6.— Abdominal film of newborn with Hirschsprung's disease 
showing dilated ascending and transverse colon with haustrations. Note 
interhaustral folds (arrows). 


abdominal distension. With progressive distension and 
atony of large and small bowel, confusing superimposi- 
tion of shadows occurs precluding evaluation. However, 
it is apparent that colonic gas can be identified in a sig- 
nificant number of patients with low colonic obstruction. 
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Megacolon Associated with Celiac Sprue: 
Report of Four Cases and Review of the Literature 


NEIL B. KAPPELMAN,'? MORTON BURRELL,’ AND ROBERT TOFFLER? 


Four cases of megacolon associated with celiac sprue 
are described and the literature reviewed. On barium 
enema examination, the colon is dilated and redundant 
with normal evacuation. Dilatation may be related to in- 
creased stool bulk delivered to the colon and/or to an 
intrinsic colonic abnormality in celiac sprue. 


Introduction 


The large bowel is rarely dilated in patients with celiac 
disease. In 1941 O'Sullivan and Moore [1] described a 
case of what was probably celiac sprue showing 
"marked redundancy and dilatation of the colon." In 
1953 Glazer and Adlersberg [2] reported four cases of 


sprue in which the redundant colon underwent volvulus. 
Three of the patients died. A case of uncomplicated 
nonobstructive megacolon associated with sprue was re- 
ported by Carlson and Ziter in 1970 [3]. Marshak and 
Lindner [4] mentioned the occurrence of large bowel di- 
latation in sprue but did not cite specific cases. We re- 
port four patients with megacolon in association with 
celiac sprue. 


Case Reports 
Case 1 


A 55-year-old man noted weight loss, weakness, and inter- 
mittent diarrhea for 114% years. Stools were loose and non- 





Fig. 1.— Case 1. A, Upper gastrointestinal study showing small bowel changes typical of sprue with dilatation of mesenteric small bowel, normal sized 
folds, and evidence of hypersecretion. Thickened folds in descending duodenum also characteristic of celiac sprue. 8, Barium enema showing capacious 
redundant colon. Contrast cleared completely on evacuation film. No intrinsic colonic abnormalities demonstrated. 
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Fig. 2.— Case 2. Barium enema showing large redundant colon. No 
intrinsic abnormalities demonstrated. Profile views of rectosigmoid 
demonstrated no evidence of transition zone. Evacuation film normal. 


bloody; they did not float nor were they bulky. After discon- 
tinuing alcohol consumption, his symptoms initially re- 
sponded but soon became chronic. His brother had a biopsy- 
proven diagnosis of celiac sprue and was successfully 
treated with a gluten-free diet. 

On physical examination the patient was cachectic with 
minimal hepatomegaly. Laboratory determinations included a 
mild hypochromic microcytic anemia, depressed calcium, and 
total serum protein level with an increased globulin level. 

Upper gastrointestinal series showed thickened folds in 
the proximal duodenum with moderate dilatation of the je- 
junum and excess secretions throughout the small bowel (fig. 
1A). Barium enema revealed a capacious redundant dilated 
colon with no intrinsic abnormality (fig. 18). Small bowel bi- 
opsy was characteristic of celiac disease. The patient did 
well on a gluten-free diet. 


Case 2 


A 13-month-old girl was noted to be cyanotic in the neo- 
ntal period and cardiac catheterization showed tetralogy of 
Fallot. For the previous 2 months she had gained only 57 g 
despite a normal diet. She had large, loose, floating stools 
not related to any particular food intake. She was at the third 
percentile in weight and twenty-fifth percentile in height. Mild 





hepatomegaly was noted. The stool fat content was greatly 
elevated and the prothrombin time was prolonged. Serum al- 
bumin, calcium, cholesterol, and carotene were low. The 
sweat test was normal. 

Barium enema revealed a very large colon filled with stool 
but without evidence of a transition zone (fig. 2). Films at 24 
hr revealed good evacuation. Small bowel biopsy was consist- 
ent with celiac disease. 


Case 3 


A 21-month-old girl was admitted for evaluation of growth 
and motor retardation and signs of malabsorption since the 
age of 1 year. At that age she began having diarrhea with 
foul-smelling, pasty, pale stools. She was a pale, poorly nour- 
ished baby. Height and weight were in the third percentile. 
The abdomen was distended but no organomegaly was noted. 

Laboratory studies revealed a normal sweat test and low 
cholesterol, albumin, and carotene. Stool fat was increased 
and serum prothrombin time was prolonged. She had a mild 
hypochromic microcytic anemia. 

Thickened duodenal folds were seen on upper gastrointes- 
tinal series. Minimal dilatation of the small bowel was noted 
with slight mucosal fold thickening. Barium enema demon- 
strated a redundant colon (fig. 3A) with only a small residual 
amount of barium on the 24 hr film. After a small bowel bi- 
opsy showed changes typical of celiac sprue (fig. 3B), the 
patient was treated with a gluten-free diet; symptoms cleared. 


Case 4 


A 6-year-old girl was evaluated for a 3-4 month history of 
progressive vomiting, diarrhea, weight loss, and abdominal 
distention. Early growth and development were normal. After 
an apparent upper respiratory infection she developed painless 
abdominal distention, somewhat relieved by vomiting, with 
from three to four liquid, bloodless, yellow bowel movements 
daily. She became less energetic and her weight dropped 
from 21 to 18 kg. 

She was below the twenty-fifth percentile in height and 
tenth percentile in weight. Abdominal examination was un- 
remarkable. Hemoglobin was 12.2 g/100 ml and occult blood 
was present in the stools on several occasions; fecal fat was 
increased. Serum albumin and calcium levels were slightly 
diminished, as was the carotene. Lactose tolerance test 
showed an abnormally flat curve; sweat test was negative. 
The child was discharged from the hospital and responded 
well to a milk- and gluten-free diet. 

Upper gastrointestinal series showed a moderately dilated 
proximal small bowel (fig. 4A) with thickened duodenal and 
proximal jejunal folds. A moderately dilated colon was dem- 
onstrated by barium enema (fig. 4B), and the evacuation film 
was normal (fig. 4C). Biopsy was not performed. 


Discussion 


Colonic dilatation in association with celiac sprue has 
been recognized infrequently. Small bowel dilatation is 
common and well recognized, and forms one of the cor- 
nerstones of radiologic diagnosis. Marshak and Lindner 
[4] observed that “in patients with marked dilatation, 
there is prolonged transit time, which appears to be due 
to ineffective peristaltic activity.” In our patients, neither 
marked small bowel dilatation nor prolonged transit time 
were prominent features. 


Q 


Fig. 3.— Case 3. A, Barium enema showing increased caliber of entire colon. No localized transition zone demonstrated. Postevacuation study normal 
B, Small bowel biopsy showing characteristic changes of celiac sprue. Note flattening of mucosal surface epithelial cells, absent villi, and hypertrophied 
e crypts. Cellular infiltrate in lamina propria also characteristic of sprue. 
- 








Fig. 4. — Case 4. A, Upper gastrointestinal study showing small bowel changes characteristic of sprue. B, Barium enema showing uniform dilatation 
of colon with no evidence of localized abnormality or transition zone. C, Normal evacuation and mucosal pattern. 
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In malabsorption, stool bulk is increased because of 
proximal secretion and decreased fluid resorption. Diar- 
rhea is probably secondary to the osmotic effect of un- 
absorbed solutes acting as a bulk stimulus to intestinal 
motility and also to the irritant effect of malabsorbed 
intestinal contents stimulating peristalsis. 

The size of the colon is probably affected by both the 
amount of stool delivered to it from the small bowel and 
the rate of elimination from the rectum. Redundancy of 
the colon may represent another form of chronic adapta- 
tion to increased bulk. All four of our patients had in- 
creased stool frequency; two had noticeably bulky 
stools. in several patients colonic mucosal coating with 
barium was poor due to increased fluid in the bowel. The 
ability of the colon to contract, as measured by the post- 
evacuation, film was unimpaired. Antegrade colonic 
transit times were not measured. Physiologic measure- 
ments of large bowel motility and dynamics may provide 
a clue to the nature of the large bowel abnormality in pa- 
tients with celiac sprue. 

Although the colon may dilate passively in response 
to the increased volume of fecal load in the malabsorb- 
ing patient, histologic studies in the large bowel in pa- 
tients with celiac sprue demonstrate cellular and ultra- 
structural abnormalities. Dobbins and Rubin [5] studied 
rectal biopsies after administration of wheat and gliadin 
enemas; they showed mucosal and submucosal inflam- 
matory response. Two of their patients developed symp- 
toms of abdominal discomfort. The authors postulated 
that although the colon reacted in a similar manner as 
the smali intestine, this was tempered by the fact that 
the colon was exposed to a lower concentration of glia- 
din and there were fewer absorptive cells to react. 

Electron microscopy studies of colon mucosa demon- 
strated ultastructural derangement of microvilli of sur- 
face columnar cells in sprue patients [6]. 


Differential Diagnosis 


Megacolon can be associated with a number of dis- 
orders; several have features which readily allow dis- 
tinction from celiac sprue [7]. Congenital megacolon 
usually becomes evident in infancy. Occasional cases 
will be discovered in late childhood or early adulthood. 
Some features may be masked at this point due to super- 
imposed cathartic use. However, fecal retention and 
transition zones are still the hallmark. 

Acquired megacolon may have various causes. Dilata- 
tion of the colon is rare in simple constipation but may 
be seen in patients with emotional disturbances. Massive 
dilatation is not uncommon in patients with psychoses 
[8]. Radiographically, total colonic dilation is noted as 
stool down through the anus. Except for occasional ster- 
coral ulcers and some muscular hypertrophy, specimens 
are unremarkable pathologically. 


in some people, colonic dilatation occurs because of 
constipation and cathartic abuse. These patients may 
have decreased input of stimuli from the rectum or 
chronicaily negiect to respond to these stimuli. Fecal 
retention follows, water continues to be reabsorbed, the 
stool becomes hardened, and defecation is painful. Defe- 


cation is delayed to avoid pain, and a vicious cycle en- 


sues. Many of these patients resort to chronic cathartic 
abuse which, when severe and prolonged, may result in 
total colonic dilatation [71]. In less severe cases, primarily 
the right colon is involved with dilatation and loss of 
haustration. 

Autonomic nervous system dysfunction [9], anti- 
cholinergic medication, and Parkinson's disease may 
cause generalized colonic dilatation. Volvulus has been 
reported as a complication of the markedly redundant 
atonic sigmoid segment [10]. Megacolon may also re- 
sult from gastrointestinal involvement in such multi- 
Systemic diseases as progressive systemic sclerosis and 
myotonia dystrophica. 

Diminished intestinal motility may be a common de- 
nominator in colonic dilatation found in such disorders 
as myxedema, diabetes, and electrolyte disturbances. In 
our patients colonic motility appeared normal, and no 
electrolyte abnormalities were detected. 
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Transverse Colon Volvulus: Case Reports and Review 


NEIL A. NEWTON! AND HOWARD D. REINES? 


- Volvulus of the transverse colon is an uncommon event 
"but results in mortality or significant morbidity relatively 
more often than cecal or sigmoid volvulus. Two cases are 
presented with emphasis on incidence, predisposing fac- 
tors, clinical presentation, and radiologic examination. 
The need for early diagnosis and surgical intervention is 
stressed. 


Volvulus of the transverse colon continues to be a rela- 
tively rare medical problem and is infrequently included 
in the differential diagnosis of the acute abdomen. Since 
Kallio [1] presented the first case of transverse colon 
volvulus in 1932, fewer than 30 cases have been re- 
ported in the literature [2-7]. This disorder constitutes 
less than 1% of all large bowel obstructions and 496— 
1196 of reported cases of colonic torsions in the United 
States [8]. However, mortality in transverse colon vol- 
vulus is three times that of cecal volvulus and half 
again as a great as that of sigmoid volvulus [8]. The 
following cases illustrate the radiologic findings in this 
condition and stress the importance of early surgical 
intervention as definitive treatment. 


Case Reports 
Case 7 


S. M., a healthy 25-year-old woman, had sudden onset of 
diffuse, crampy abdominal pain associated with tenesmus 
and bilious vomiting. Past history was notable only in that 
the patient had had a Meckel's diverticulectomy in infancy. 
Physic@ examination revealed a thin woman in acute distress 
with a distended, tympanitic, diffusely tender abdomen with- 
out rebound or rigidity. Auscultation elicited decreased 
bowel sounds with an occasional high-pitched tinkle. No 
blood was present in the stool, and rectal examination was 
normal. Vital signs and routine laboratory tests were unre- 
markable. 

Plain films showed evidence of large bowel obstruction 
with a left-sided cecum (fig. 14) and two air-fluid levels in 
the upright position (fig. 18). Subsequent barium examination 
revealed a transverse colon volvulus with a typical beak sign 
(fig. 1C). 

A laparotomy was performed 4 hr after onset of symp- 
toms. The ascending colon and cecum possessed no lateral 
attachments, permitting the cecum to lie in the left lower 
quadrant. The transverse colon was extremely ptotic and 
had twisted almost 360? on its elongated mesentery. The 
transverse colon was gangrenous and never regained arterial 
pulsation following detorsion. Since the right colon and 
cecum appeared viable, a primary resection of the mid trans- 
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verse colon with undertaken with end-to-end anastomosis 
and proximal right lower quadrant cecostomy. Postoperative 
course and subsequent follow-up were uneventful. 
Comment. Partial malrotation and lack of hepatic flexure 
fixation enabled the transverse colon to fold on itself, 


Case 2 


* 

M. D., a severely retarded 26-year-old woman, had a his- 
tory of several episodes of abdominal distention, A barium 
enema 4 months prior to admission was reported as nega- 
tive. She had increasing abdominal distention for 3 days and 
one episode of vomiting on the day of admission. Recta! 
tubes and enemas had been attempted without success at 
an outside hospital. 

Physical examination in the emergency room revealed a 
young woman in mild distress with normal vital signs. Her 
abdomen was distended with occasional bowel sounds and 
was nontender. All laboratory data were within normal limits, 

Supine and upright abdominal films were obtained (figs. 
2A and 2B) showing a huge amount of colonic gas with a 
very long air-fluid level in the colon. A barium enema was 
immediately performed (fig. 2C), demonstrating volvulus of 
the transverse colon immediately proximal to the splenic 
flexure. 

At surgery a 270° twist in a massively dilated colon was 
discovered. The hepatic flexure was not attached; the trans- 
verse colon was extremely long and had a long mesocolon 
which was thickened at its base. The distal transverse colon 
appeared bound down to this band. The bowel was untwisted, 
and no evidence of vascular compromise was noted. The 
fibrous band was divided, releasing the bowel and giving the 
transverse colon a broader base to prevent future torsion. 
The patient tolerated the procedure well and was discharged 
following a benign postoperative course. 

Comment. it is postulated that the thickened area in the 
mesocolon may have been the result of recurrent torsions. 
In the absence of a hepatic flexure, the colon had rotated 
around this area paralleling the middle colic artery, eventually 
becoming adherent to the fibrous band. 


Discussion 
Etiology 


The necessary factors for colonic torsion include 
closely approximated points of fixation about which a 
relatively redundant mobile bowel may twist [9]. Well! 
separated points of fixation of the transverse colon at 
the hepatic and splenic flexures make torsion, even in 
the presence of enteroptosis, practically impossible. 
Three types of underlying pathology have been incrimi- 
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Fig. 1.—Case 1. A, Obstructive colonic gas pattern. Note 
position of cecum in left lower quadrant. B, Dilated colonic 
loop with two air-fluid levels in upright position. C, Barium 
study showing transverse colon volvulus with typical beak sign. 
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Fig. 2. — Case 2. A, Supine film showing marked colonic gaseous 
distension B, Upright projection revealing two air-fluid levels. C, 
Barium study showing volvulus immediately proximal to splenic flexure 


nated in contributing to volvulus of the transverse colon. 
First is an unusually narrow base of fixation, as may be 
seen in congenital malrotation with or without adhesions 
from previous surgery (e.g., case 1) [10]. Second, vol- 
vulus with distal colonic obstruction has been seen in 
chronic constipation [11], carcinoma [3], inflammatory 
strictures [2], submucosal hamartomas [12], or con- 
genital megacolon [13]. Finally, transverse colon vol- 
vulus has been associated with abnormalities in 
intestinal muscular activity as seen in pregnancy [14] 
or in the early postoperative period [15]. 

A combination of these factors is illustrated in case 
2. Patients treated with high doses of sedating medi- 
cations may well have abnormal neuromuscular activity 
in the bowel, causing a relative megacolon. If associated 
with an absent hepatic flexure, this condition would 
allow the transverse colon to twist on itself when dis- 
tended. Over a period of time a chronic inflammatory 
reaction could be established. Eventually the colon 
would be unable to untwist and transverse colon vol- 
vulus would ensue. 





Clinical Features 


Classical symptoms include crampy abdominal pain, 
distention, constipation or obstipation, and vomiting. 
Findings are often minimal at the onset, and symptoms 
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lasting for more than 24 hr are not uncommon. Physical 
findings include abdominal distention, a palpable mass, 
signs of circulatory collapse, fever, and leukocytosis. 
Any or none of these may be present at the initial ex- 
amination. 


Radiologic Diagnosis 


Early diagnosis in volvulus of the colon is essential 
[5]. Plain films taken in the supine position most com- 
monly show distention of the proximal colon with an 
empty distal bowel. Two air-fluid levels are usually 
seen in the upright or lateral decubitus projections. This 
is similar to that seen in sigmoid volvulus but unlike the 
usual single air-fluid level found in cecal volvulus [16]. 

Except in those cases in which signs of gangrenous 
bowel are present, a contrast examination should be 
performed to define the exact site and type of obstruc- 
tion and to rule out an associated distal lesion which 
might affect the subsequent surgical approach. A 
rounded termination of the barium column with an ir- 
regular margin at the site of torsion is not uncommon. 
A typical beak sign is essentially pathognomonic [7, 16]. 


Treatment 


Early definitive surgical intervention is the treatment 
of choice because of felatively high morbidity and 
mortality without surgery and because those treated 
conservatively show a tendency toward recurrence [12]. 
Alternative procedures include surgical detorsion alone, 
exteriorization resection, or resection with end-to-end 
anastomosis and proximal colostomy [16]. 


14. 


PS 


16. 


, Kallio KB: Uber volvulus coli 


REFERENCES 


transversii. Acta Chir 
Scand 70:39-58, 1932 
Becker WF: Acute obstruction of the colon: an analysis 


of 205 cases. Surg Gynecol Obstet 96:677-682, 1953 


. Boley SJ: Volvulus of the transverse colon. Am J Surg 
9:122-125, 1958 EN 


Figiel LS, Figiel SJ: Volvulus of the transverse colon. 
Radiology 63:832-836, 1954 

Kerry RL, Lee F, Ransom HK: Roentgenologic examina- 
tion in the diagnosis and treatment of colon volvulus. 
Am J Roentgeno! 113:343-348, 1971 


. Lapin R, Kane AA, Lee CS, Hussain R: Volvulus of the 


transverse colon associated with submucosal hamar- 
tomas. Am J Gastroenterol 59:170—173, 1973 
Olivier C, Libaude H: Le volvulus du colon transverse, 


Presse Med 56:541—542, 1948 


. Kerry RL, Ransom HK: Volvulus of the colon: etiology, 


diagnosis and treatment. Arch Surg 99:215-222, 1969 


. Gerwig WH: Volvulus of the colon. Surg Clin North Am 


35:1395-1399, 1955 
Botsford TW, Healey SJ, Veith F: Volvulus of the colon. 
Am J Surg 114:900-903, 1967 


. Groth KE: The axial torsion of colon through so-called 


physiologic volvulus. Acta Radio! 15:153-168, 1934 


. Cantor MO, Reynolds RP: Gastrointestinal Obstruction. 


Baltimore, Williams & Wilkins, 1957 


. Martin JD Jr, Ward CS: Megacolon associated with 


volvulus of the transverse colon. Am J Surg 64:412- 
416, 1944 

Murray AG: Volvulus of transverse colon complicating 
labour. Br Med J 2:659-660, 1950 

Zaslow J, Orloff T: Volvulus of the transverse colon oc- 
curring as a postoperative complication. Am J Surg 87: 
780—782, 1954 

Wall MH, Jacob HH, Averbook BD, Jamison RC: Acute 
volvulus of the colon. Am J Surg 104:468-473, 1962 








Radiographic Features of Gastric Polyps in 
Familial Adenomatosis Coli 





YUJI ITAI,! TAKASHI KOGURE,' YAMAJI OKUYAMA,? AND TETSUICHIRO MUTO? 


+ 


Recent reports have noted a high frequency of elevated 
mucosal lesions of the stomach in patients with familial 
adenomatosis coli. This paper describes an additional 10 
cases from six different families. Nine patients had ses- 
sile polyps in various portions of the stomach. Six of 
these have been examined histologically; two were 
adenomatous and four hyperplastic. The need for me- 
ticulous examination of the stomach in patients with 
multiple colonic polyposis is emphasized. 


Familial adenomatosis coli is characterized by auto- 
somal dominant inheritance and the eventual develop- 
ment of colon carcinoma. While gastric polyposis is 
frequently associated with the Peutz-Jeghers and Cronk- 
hite-Canada syndromes, gastric involvement in familial 
adenomatosis coli has only been documented in spo- 
radic cases [1-6]. This paper describes six affected 
families with a high frequency of gastric polyps and 
characterizes the radiographic appearance. 


Radiographic Observations 


Ten patients with proven adenomatosis coli from 
six families underwent radiologic and/or endoscopic 
examinations of the stomach at hospitals affiliated with 
Tokyo University. Nine of the patients had gastric 
polyps. The polyps were sessile, had smooth, well de- 
“fined margins, and often showed central umbilication. 
Their sife, number, and location varied widely. 

Radiologic features are summarized in table 1, and 
five patients are described and illustrated in detail. 


Case Reports 
Case 7 


A 60-year-old woman had an upper gastrointestinal ex- 
amination because of anemia. Gastric polyposis was readily 
demonstrated (fig. 1A) and partial gastrectomy was per- 
formed. Approximately 80 hemispheric polyps were noted 
in the surgical specimen; histologically they were adenomas 
(fig. 18). Size of the polyps varied from 2 to 17 mm. They 
were limited to the distal two-thirds of the stomach. 

Despite gastrectomy, anemia did not improve. Colonic 
adenomatosis and sigmoid cancer were discovered 2 years 
later. The patient is regarded as having Gardner syndrome 
because of a lipoma on her back and osteoma of her frontal 
bone. 
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Case 2 


A 25-year-old woman underwent barium enema which re- 
vealed diffusely scattered polyps in the entire colon and 
rectum. Endoscopic biopsy confirmed they were adenomas. 
Upper gastrointestinal series showed 10 polyps in the pre- 
pyloric region (fig. 2A) and numerous small polyps in the 
fundus and body of the stomach (fig. 28). The prepylaric 
polyps measured up to 7 mm and had obvious central de- 
pression. The others ranged from 1.5 to 3 mm and showed 
smooth surfaces. 


Case 3 


A 23-year-old man with colonic adenomatosis underwent 
upper gastrointestinal examination. A solitary polyp with 
deep central depression was noted in the antrum ífig. 3). 
it was round, measured 1 cm, and had a steeply elevated 
rim. Endoscopic examination confirmed the polyp: biopsy 
identified it as hyperplastic. in addition, a few tiny mucosal 
elevations were noticed in the prepyloric region. 


Case 4 


A 36-year-old man was referred for radiotherapy of rectal 
cancer after exploratory laparotomy at another hospital. 
Barium enema showed an obstructing carcinoma at the 
rectosigmoid junction, as well as numerous tiny polyps in 
the neighboring mucosa. Upper gastrointestinal series re- 
vealed innumerable polyps in the fundus and the greater 
curvature of body and distal antrum (fig. 4). Gastric biopsy 
specimen was interpreted as hyperplastic polyp. 


Case 5 


A 42-year-old man with complaints of general malaise 
had been diagnosed about 20 years earlier as having poly- 
posis coli. 

Upper gastrointestinal series revealed gastric cancer as 
well as many polyps in the antrum, and partial gastrectomy 
was performed. in the surgical specimen multiple polyps 
were noted in the prepyloric region along with advanced 
ulcerating cancer (fig. 5). Histologically the polyps were 
hyperplastic. 

He developed cecal cancer 2 years later and died of liver 
metastasis soon after right hemicolectomy. 


Discussion 


In familial adenomatosis coli, primary attention has 
been directed to the colon because of the very high 
potential for malignancy (approaching 10096). In 1950 
Halsted et al. [1] endoscopically identified gastric 
polyps in five members of a family with multiple colonic 
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TABLE 1 
Radiographic and Histologic Findings 











Patient Location Size Central 
No. Age and Sex of Polyps No (mm) Depression Histology 
1i (canG T) sas cw 60, F Antrum /body 80 2-17 + Adenoma . 
Z CORRS Z2] vactes Zz5.F Distal antrum 10 6-7 + 24 
Fundus /body Many 5-3 — Not examined 
3 loe 3] 225 23, M Antrum 1 O +- Hyperplastic 
polyp 
ee ee eee 27,M Antrum 10 8-10 + Adenoma 
B. fonsb d) oce 36, M Proximal an- Many 3-7 — Hyperplastic 
etrum/fundus polyp 
B adore xe Wed 40, F Antrum 10 5—10 — Not examined 
7 ipaa Bl sss 42, M Distal antrum 20 3-8 — Hyperplastic 
polyp 
B uocare d ems 28, M Distal antrum 2 6-7 -+ Not examined 
EE WAYS 20, M Proximal an- 40 2-6 — Hyperplastic 
trum / fundus polyp 
ME" weit wie kh ava 26, M None 
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Fig. 1. — Case 1. A, Air contrast examination showing multiple mucosal nodules. B, Surgical specimen of stomach. 


adenomatosis. Mayo et al. [2] found two cases of gastric 
polyps in nine patients with familial polyposis coli. 
Hoffmann and Goligher [6] reported three cases of 
familial polyposis coli with adenomatous polyps of the 
upper gastrointestinal tract and an additional 14 cases 
of gastric polyps from the literature. 

More frequent associations of gastric and colonic 
polyps have been noted recently in Japan. Utsunomiya 
et al. [7] reported gastric polys in 10 of 15 patients 
with colonic adenomatosis from five different families. 


Two other reports [8, 9] showed an association as high 
as 55% and 67%, respectively. 

This apparent difference in frequency may be due to 
genetic or environmental variables. A more systematic 
survey would be necessary to assess this clearly. 
Meticulous examination of the stomachs of patients with 
familial colonic polyposis is recommended. 

Risk of malignant change of these polyps [10] and 
the actual incidence of gastric cancer in familial ad- 
enomatosis coli are now under investigation. 


is" 
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Fig. 2. — Case 2. A, Multiple umbilicated polyps in distal antrum. B, Fig. 4. —Case 4. Double contrast mucosal examination showing 
€ Innumerable tiny polyps along greater curvature of body. innumerable polyps in fundus. 
1 
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Fig. 5.— Case 5. Partial gastrectomy specimen showing many sessile 
polyps as well as ulcerating antral cancer. 
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Renal Cell Carcinoma in a Patient Successfully 


Treated for Wilms's Tumor 
MARC P. BANNER,’ MICHAEL H. BLESHMAN,' AND DONALD E. NOVICKP 


À woman who had received successful therapy for 
" Wilms's tumor of one kidney in childhood developed renal 
cell carcinoma in the opposite kidney 21 years later. Such 
an occurrence has not been reported previously. A discus- 
sion of the differential diagnosis of calcified renal mass 
lesions and the angiographic differentiation between 
Wilms's tumor and renal cell carcinoma is presented. The 
possible relationship between these two primary renal tu- 
mors is considered. 


That renal cell carcinoma and bilateral Wilms's tumor 
in children and Wilms's tumor and bilateral renal cell 
carcinoma in adults are relatively rare occurrences is 
well known. This paper reports a case of a renal cell 
carcinoma in an adult who was successfully treated for 
Wilms's tumor as a child. To our knowledge, such an 
occurrence has not been reported previously. 


Case Report 


A 24-year-old white female was successfully treated for 
Wilms's tumor of the left kidney with nephrectomy and post- 
operative radiation therapy to the left renal bed (3000 rad, 
250 kV) at age 3 years. She remained in good health through 
the uncomplicated delivery of her second child. Following 
that birth, she noted a right abdominal mass; radiographic 
evaluation showed a calcified, vascular, right lower-pole renal 
tumor. Urinalysis, blood chemistries, and metastatic evalua- 
tions were negative. Creatinine clearance was 110 ml/min. 
@» A modified thoracoabdominal radical nephrectomy and 
bench s&rgery to remove a large lower-pole tumor were per- 
formed. The tumor-free remainder of the kidney was auto- 
transplanted into the right iliac fossa. Frozen and permanent 
histologic sections showed renal cell carcinoma with a clear 
margin of resection; uninvolved paraaortic lymph nodes, peri- 
renal fat, and retroperitoneal tissues; and a patent renal vein. 
The tumor invaded the renal capsule but did not go beyond. 
At the time of this report (8 months after surgery) the pa- 
tient was well and had a creatinine clearance of 62 ml/min. 


Radiographic Findings 
Excretory Urogram 


Preliminary radiograph showed absence of the left 
renal outline, a mild right convex lumbar scoliosis with 
hypoplasia of the left side of vertebral structures and left 
ilium, and a soft tissue density in the right renal fossa 
that contained central amorphous, granular, and ringlike 
calcifications. The periphery of the mass was not calci- 
fied. Intravenous urogram (fig. 14) demonstrated excre- 
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tion by the upper portion of the right kidney but no dis- 
cernable nephrogram in the lower-pole mass. There was 
superior displacement of moderately dilated calyces by 
the mass as well as medial displacement of the proximal 
ureter. 


* 


Barium Enema 


There was tubular narrowing of the left colon from 
the radiographic splenic flexure to the sigmoid colon (fig. 
1B). The hepatic flexure and proximal transverse colon 
were inferiorly and anteriorly displaced by the mass but 
were otherwise normal, as were the remainder of the 
colon and refluxed small bowel. 


Angiogram 


Selective right renal arteriogram (fig 2) showed the 
renal artery draped over the large lower-pole mass. 
There was tumor vascularity within the mass with pud- 
dling of contrast material but no arteriovenous shunting. 
The renal vein was not opacified. The middie and upper 
poles were normal. Midstream aortogram and celiac and 
superior mesenteric arteriograms showed no evidence 
of parasitization of blood supply by the tumor. The liver 
appeared normal. The inferior vena cava was displaced 
to the left at the level of the mass but was patent, as was 
the renal vein. 


Postoperative Studies 


An intravenous urogram 12 days after surgery showed 
prompt excretion by the autotransplanted kidney. The 
calyces were no longer dilated. Angiography performed 
2 months after surgery (fig. 3) showed a patent anasto- 
mosis between the renal and right hypogastric arteries 
and normal vascularization of the remaining kidney and 
right renal bed. Magnification and epinephrine tech- 
niques failed to demonstrate tumor vasculature. 


Discussion 


On the basis of radiographic findings, we made a 
preoperative diagnosis of renal cell carcinoma: this was 
confirmed at surgery and by histology. However, the un- 
usual circumstances of this case posed a number of 
interesting questions. 
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Fig. 1.— A, Excretory urogram showing mass effect on inferior calyces, pyelocaliectasis, and medial displacement of proximal ureter by calcified 
lower—pole renal mass. Note radiation changes in spine and left ilium. B, Barium enema showing radiation change of left colon with tubular narrowing 
and loss of haustration. Hepatic flexure and proximal transverse colon displaced inferiorly by renal mass 


How frequently do renal tumors occur in young adults? 


In a series of 100 consecutive cases of renal cell car- 
cinoma [1], the peak incidence in males occurred during 
the sixth decade and in females during the seventh dec- 
ade. Renal tumor was seen in the third decade (as in our 
patient) in only one patient, an incidence of 1^6. 
Wilms's tumor in an adult (over 18 years of age) is also 
uncommon; approximately 100 cases have been re- 
ported. The incidence of true Wilms's tumor in an 
adult, as opposed to anaplastic renal cell carcinoma 
mimicking Wilms's tumor, varies between 4.4% [2] and 
10.796 [3] of all Wilms's tumors. 


Could the calcified renal mass in this patient represent 
a second primary Wilms's tumor or a metastasis from 
the first primary? 


Though calcification in childhood Wilms's tumor has 
been reported in 396 [4] to 1096 [5] of patients, it is dis- 
tinctly rare in adults, with only one reported occurrence 
(peripheral onion-skin calcification) [6]. The calcifica- 
tion in childhood Wilms's tumor is said to be subtle, 
never dense or extensive [5] as it was in our patient. 
Survivors from childhood Wilms's tumor are certainly 
not rare, although the incidence of 20 year survivors, 
as is our patient, is difficult to ascertain. Most sur- 
vivors had no evidence of metastatic disease—either at 
the time of initial discovery or following therapy for the 


tumor. j 


Jagasia et al. [3] reported a 9.2% frequency of bi- 
lateral Wilms's tumor, all in children. None of their 14 
adult patients had bilateral renal involvement. On the 
basis of their studies of the metastatic patterns of the 
tumor and of autopsies, they concluded that Wilms's 
tumor rarely metastasizes to the contralateral kidney. 
Lesions in the second kidney of the same histology be™ 
came manifest 6—15 months after initial surgery for the 
first Wilms's tumor. 


What is the significance of a calcified 
renal mass in an adult? 


Peripheral rim calcification occurs in about 20% of 
renal cell carcinomas [7, 8]. In a recent study of 560 
renal cell carcinomas [7], 10.396 contained calcium, 
usually within the mass. Such nonperipheral calcification 
indicated a malignant lesion in 8796 of cases. There 
were five benign miscellaneous lesions in the series 
which contained nonperipheral calcification (three cases 
of tumefactive xanthogranulomatous pyelonephritis, one 
tuberculoma, and one hemangioendothelioma). The pat- 
tern of nonperipheral mottled, amorphous, ringlike cal- 
cification in our essentially asymptomatic patient thus 
militated against all other diagnoses but renal cell 
carcinoma. 


Is renal angiography useful in differentiating renal cell 
carcinoma from Wilms's tumor? 


The classic angiographic appearance of renal cell car- 
cinoma is that of a vascular mass with a variety of ir- 
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Fig. 2. — Selective right renal arteriogram showing renal artery draped 
over moderately vascular lower—pole mass. Tumor vascularity and 
puddling of contrast material, but no arteriovenous shunting. 


regular, distorted, abnormally branching vessels (neo- 
vascularity) together with a diffuse tumor blush and 
pooling and puddling of contrast material. Arteriovenous 
fistulae may or may not be present, depending on the 
vascularity of the tumor. Microaneurysms are often dem- 
onstrated. Avascular tumors occur in about 696 of cases 
[1]. 

Few series of angiographically studied Wilms's tumor 
have been reported. Certain criteria reported in one se- 
ries are absent from another. Two patients (a child and 
an adult) examined by Farah and Lofstrom [9] had richly 
vascular tumors, yet no definite arteriovenous malforma- 
tions could be identified. They reported globular pooling 
of the contrast medium at the end of the tumor arteries 
which gave a nodular angiographic appearance. They 
raised the possibility that this appearance may be pecu- 
liar to the Wilms's tumor. Meng and Elkin [10] studied 
six patients with Wilms's tumor, five children and one 
adult. They found tumor vascularity in all patients— 
sparse in two, moderate in three, and extensive in one. 
Puddling was not a feature of their patients' tumors, and 
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Fig. 3. —Postoperative arteriogram showing patent anastomosis 
between renal and right hypogastric arteries. 


arteriovenous shunting was present in only one case. 

Lang [11] studied five children with Wilms's tumor. 
All tumors had abnormal vascularity. The vessels were 
unduly large but of constant caliber throughout their 
course. An arteriovenous malformation was seen in one 
patient. Pooling of contrast medium during the venous 
phase was not observed in Lang's patients. He stated 
that "sharply defined, relatively large caliber tumor ves- 
sels, beginning to opacify in the late arterial phase and 
characteristically remaining opacified through most of 
the capillary-nephrographic phase, may be considered 
pathognomonic for Wilms' tumor. The almost stationary 
dye column in large tumor vessels reflects the slow cir- 
culation in Wilms' tumor and serves to differentiate this 
neoplasm from hypernephroma and other tumors with 
rapid circulation." Similar angiographic findings were 
reported by Katzen and Markowitz [12]. 

The multiplicity of both quantitative and qualitative 
vascular patterns reported both within and among series 
of patients with Wilms’s tumor makes reliable differ- 
entiation from renal Ai carcinoma difficult. 
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Could the previous radiation therapy have contributed 
to the development of a second neoplasm? 


Of all children who receive radiation therapy in 
doses exceeding 1,000 rad and survive more than two 
years, 596 can be expected to develop a second primary 
malignant tumor [13]. The rate for both benign and 
malignant second tumors in irradiated patients has been 
diven as 996 [14]. Such tumors are usually (but not nec- 
essarily) located within the confines of the radiation por- 
tal. These second neoplasms may be of bone, soft tissue, 
or hematopoietic origin. Tumors reported in patients 
treated for Wilms's tumor include osteochondromas, 
osteoblastomas, osteosarcomas, and chondrosarcomas 
of ribs, vertebrae, and pelvis [13-15]: primary hepatic 
tumors [13]; and chronic myelogenous leukemia [14]. 
Most second primary tumors arise within the treatment 
field. The radiation portal applied to our patient in child- 
hood covered the left renal bed and extended only to the 
midline, as evidenced by only left-sided bony and co- 
lonic changes. The scatter to the right renal bed was 
probably of an insufficient amount to result in radiation 
oncogenesis. A single case of renal cell carcinoma de- 
veloping 15 years after total abdominal radiation (1,650 
rad over 23 days) for a neuroblastoma metastatic to the 
liver (suspected right adrenal primary) has been re- 
ported [13], but no similar cases are known to us. 


Conclusions 


if one organ of a pair undergoes malignant change, 
it is reasonable to assume that similar potentialities 
exist for the opposite organ. This phenomenon is ap- 
parent in Wilms's tumor of childhood, in which evi- 
dence suggests that the occurrence of separate primaries 
rather than metastasis best explains the presence of 
bilateral tumors. Similar evidence exists for the occur- 
rence of bilateral hypernephromas, not only in diseases 
such as the von Hipple-Lindau syndrome, but in the 
general population as well [16-19]. 

in addition, young children who are cured of cancer 
following treatment with surgery, radiotherapy, and/or 
chemotherapy have a longer period at risk for the de- 
velopment of a second malignant neoplasm (possibly 
therapy related) than do adults similarly cured [14]. 

The occurrence of a renal cell carcinoma in a patient 
cured of Wilms's tumor in childhood is therefore not 
altogether surprising. In our patient no relationship be- 
tween the two tumors or between the radiation therapy 
and the second primary tumor is postulated. 
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lleocecocystoplasty: Some Radiologic Observations 


RAYMOND A. MADDOCKS' AND HOWARD J. MINDELL? 


lleocecocystoplasty was used in eight carefully se- 
‘fected patients to enlarge diseased urinary bladders. 
Postoperative radiologic evaluation often demonstrates 
bizarre findings, requiring knowledge of the surgically 
created anatomy and physiology of the ileocecal segment 
for accurate interpretation. Details of the surgical mani- 
pulations and pertinent radiographic observations follow- 
ing this operation are presented. 


lleocecocystoplasty is an innovative surgical procedure 
which frequently results in bizarre postoperative radio- 
graphic findings. Finding no reports on this subject in 
the radiologic literature, we now describe our experi- 
ences with the operation, offer drawings outlining the 
surgical manipulations, and review associated radio- 
logic observations. 

Use of the ileal segment to enlarge or replace dis- 
eased bladders was first described over 20 years ago 
[1], at about the same time Bricker [2] advocated using 
the ileal conduit for urinary diversion. Gil-Vernet [3] 
was first to describe the use of the ileocecal segment for 
bladder enlargement. Since then, sporadic reports [4— 
6] have described ileocecocystoplasty as a means for 
enlarging bladders contracted by tuberculosis or in- 
terstitial cystitis. 


Subjects and Methods 


procedure was that described by Gil-Vernet 
by Gittes [4] (fig. 1). A segment of terminal 
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terminal ieum 


ileum and cecum is isolated, rotated counterclockwise 180^, 
and anastamosed as shown (fig. 18) to a prepared cuff of 
bladder. An antirefluxing mechanism may be provided by 
intussuscepting the terminal ileum into the cecum. 

Since 1969, eight patients with prior unsuccessful opera- 
tive therapy for primary disease have undergone ileoceco- 
cystoplasty at our hospital. There were five females and 
three males; agés ranged from 5 to 60 years. Underlying 
problems included interstitial cystitis (three cases), bladder 
extrophy (contracted) with incontinence (two cases), and 
massive bilateral vesicorenal reflux with contracted bladder 
(three cases). Preoperative evaluation utilized urograms, 
voiding cystourethrograms, renal function tests, cystoscopy, 
and barium enemas (ileocecal valve competence). The major 
preoperative problem in all cases was a bladder with small 
capacity, either giving intolerable symptoms or making sur- 
gical reconstruction impossible. 


Results 


After the procedure, six of the patients were reason- 
ably stable, requiring no further reconstructive surgery. 
Two patients, both with extrophy and persistent incon- 
tinence after ureteral lengthening procedures [7] done at 
the time of ileocecocystoplasty, needed additional ileal 
conduit diversions. Two cases showed postoperative 
reflux: in one, a preoperative barium enema showed a 
competent ileocecal valve and no reinforcement therein 
was done at surgery; in the other, attempted reinforce- 
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Fig. 1. — Surgical procedure. A, lleocecal segment isolated and mesentery divided; segment will be rotated counterclockwise 180° & Final surgical 
result showing cecovesical and ureteroileal anastamoses and coaptation of ileum over cecum. Antireflux aspect of procedure not shawn. 
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Fig. 2. — A, Preoperative intravenous urogram showing severe bilateral 
hydroureteronephrosis and redundant ileal segment in right lower quad- 
rant. B, Postoperative cystogram showing new cecal reservoir filled, but 
no reflux beyond ileocecal valve. C, Intravenous urogram 6 weeks after 
surgery showing decrease in hydronephrosis. 


ce 
ment failed and free reflux ensued. However, neither of 
these cases has shown significant renal deterioration. 


Representative Case Report 


A 6-year-old female (MCHV 663 825 8) was first seen in 
February 1975. At 2 months of age, bilateral nephrostomy 
tubes had been placed for massive vesicorenal reflux with 
uremia and sepsis. She underwent bilateral ureteral reim- 
plants with ureteral ileal conduit diversion 5 months later. 
Attempted reconstruction with takedown of the ileal conduit 
and reimplantation of the ileal loop directly into the bladder 
was performed 6 months before .admission. However, in- 
creasing hydronephrosis again ensued, and she was voiding 
frequently in small amounts, with urge incontinence. 

Serum creatinine was 2.3 mg/dl. Cystoscopy revealed a 
contracted bladder. Intravenous urogram (fig. 2A) displayed 
severe bilateral hydroureteronephrosis, and voiding cystoure- 
thrography showed a bladder of small capacity with massive 
reflux. lleocecocystoplasty was performed; urinary frequency 














ILEOCECOCYSTOPLASTY 


and incontinence persisted postoperatively but gradually 
cleared over the subsequent 4 months. Serum creatinine was 
1.2 mg/dl. The postoperative cystogram revealed no reflux, 
and intravenous pyelography demonstrated decreasing hydro- 
ureteronephrosis (figs. 28 and 2C). 


Discussion 


Indications for ileocecocystoplasty have primarily 
been severe bladder contraction, as might be seen after 
interstitial or tuberculous cystitis, bilharziasis, or after 
partial cystectomy for tumor. Candidates might also in- 
clude patients with small bladders due to temporary 
defunctionalization or associated with reflux and distal 
stenosing ureteritis. 

Familiarity with the surgical procedure is needed for 
radiclogic assessment (figs. 1 and 2). Excretory urog- 
raphy, ordinarily done 7—10 days postoperatively, may 
show caliectasis (in all of our cases) related to edema 
at the ureteroileal anastamosis. Severe hydronephrosis 
neecs repeat study within a month, since surgical inter- 
vention may be required. Suspect cecovesical anasta- 
mosis extravasation may be studied with retrograde 
cystogram, exercising caution on overdistending the 
new pouch. Reexamination with excretory urography and 
voiding cystourethrography after 3 months is suggested 
to assess caliectasis, possible reflux, and emptying of 
the reservoir. 

Postoperative radiologic evaluation should be done 
at least yearly. Progressive caliectasis may be due to 
anastamotic obstruction (ureteroileal), reflux at the 
ileocecal valve, or poor reservoir drainage. However, 
check on bladder emptying by voiding cystourethrog- 
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raphy should take into account that the cecal segment 
empties primarily by gravity [8]. 

While precise standards for radiologic evaluation of 
this procedure may not have yet evolved, desirable find- 
ings include upper tract stability, no reflux on cysto- 
gram, and reasonable emptying of the newly created 
cecal-bladder reservoir. 
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Lamellated Periosteal Reactions: 


A Radiologic and Histologic Investigation 


FRANK M. VOLBERG, JR. JOSEPH P. WHALEN, LENNART KROOK’ 
AND PATRICIA WINCHESTER? 


The lamellated periosteal reaction produced in the hind 
limbs of seven beagle puppies following ligation of the 
femoral vein was used as a model for studying the 
mechanism of lamellated new bone formation. Rather 
than resulting from alternating periods of slow and fast 
growth, this lamellated periosteal reaction was caused by 
acceleration of the normal process of periosteal bone 
growth. This involvement is thought to explain the 
“physiologic” periosteal new bone of early infancy. 


Periosteal new bone formation has been classified 
radiographically by Edeiken et al. [1]. The terms perio- 
steal new bone or reactive bone formation usually imply 
a pathologic process but at times only represent ac- 
celeration of norma! subperiosteal bone growth. This 
is particularly true for lamellated periosteal new bone. 
To investigate the radiologic and histologic appearance 
of lamellated periosteal new bone and the mechanism 
for its production, a study was initiated in beagle pups. 
Experimentally induced venous stasis was used to pro- 
duce lamellated periosteal reactions. 


Materials and Methods 


Venous stasis was produced in seven 6-week-old beagle 
pups by surgical ligation of the femoral veins in the right 
groin. No surgery was performed on the left hind limbs, 
which served as controls. Dogs were sacrificed by barbituate 


Wibverdose at 2, 4, 10, 16, 22, and 28 weeks after the produc- 


tion of venous stasis. The right and left tibias were removed, 
dissected free of soft tissues, and weighed. Radiographs of 
the bones were obtained on a Faxitron 804 self-contained 
unit with a focal spot size of 0.5 mm?. Radiographic factors 
were 10 kV, 3 MA, with exposure times of 3 min at a focal- 
film distance of 61 cm. Kodak RPM film was exposed and 
processed through a 90 sec X-o-Mat. Bones were cut in 
longitudinal and cross section and fixed in formalin. They 
were decalcified under vacuum in 1096 formic acid buffered 
to pH 4.5 by sodium citrate. After paraffin embedding, 6 um 
thick sections were stained with hematoxylin and eosin and 
with toluldine blue. The stained sections were examined by 
light microscopy. 


Results 


The right tibias in every case were significantly 
heavier than left tibia controls. Radiographs of the right 
tibias of animals sacrificed in the first 4 weeks after 
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ligation showed several layers of lameliated periosteal 
new bone separated by bands of radiolucency., These 
lamellations were connected by delicate bony bridges 
perpendicular to the lamellae (fig. 1). Control sections 
did not show this appearance. 

Microscopic examination revealed changes in the 
right tibias that closely paralleled the radiographic find- 
ings. Several subperiosteal bone lamellations were seen. 
Perpendicular bony bridges connected the lamellae at 
intervals (fig. 2). All surfaces of lamellae and bridges 
were lined by a continuous layer of osteoblasts (fig. 3). 
Rare osteoclasts were seen, and there was no histologic 
evidence of osteoclastic activity in subperiosteal zones. 
The most peripheral lamellae were the most delicate; 
lamellae further inside the cortex were progressively 
thicker, as if the spaces between lamellae and bridges 
were filled in to form more compact bone (fig. 4). In 
the left tibias, a few superficial lamellae were seen, but 
fewer layers were visible. 





Fig. 1.— Radiograph of diaphysis of right tibia of dog sacrificed at Z 
weeks showing lamellations and connecting bridges. 
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Fig. 2. —A, Low-power longitudinal histologic section of right tibial diaphysis showing lamellation in subperiosteal region. B, Left 
(control) tibial diaphysis. 





Fig. 4. — Medium-power histologic cross section of right tibia showing 
increasing thickness of lamellae in deeper subperiosteal region. 





Fig. 3.—Close-up of bony bridge showing continuous lining of 
osteoblasts. 


PERIOSTEAL REACTIONS 


Discussion 


The appearance of lamellated periosteal new bone 
reactions have been related in the past to alternating 
periods of rapid and slow growth [2]. Sisson [3] stated 
that the less opaque area deep to a lamella is caused 
by osteoclastic activity. A similar explanation was 
' given by Arey [4] for the normal appearance seen in the 
subperiosteal region. Our observations failed to verify 
this subperiosteal osteoclastic resorption of bone. 
Rather, we agree with Hedhammar et al. [5] that the 
most superficial subperiosteal lamella gives rise to per- 
pendicular buds of bone which elevate the periosteum. 
A new superficial lamella is then formed beneath the 
elevated periosteum by the inner, osteogenic layer of 
the periosteum. This new superficial layer is connected 
to the next deeper layer by the bony buds, or bridges. 
New buds are formed, the periosteum is elevated, and 
the process continues. Using fluorochrome labeling, 
Hedhammar et al. [5] showed that progressive apposi- 
tion of bone occurs in the spaces between lamellae and 
bridges, resulting in smaller spaces and thicker lamellae 
and bridges in the deeper subperiosteal area. 

If the budding process is accelerated and the filling-in 
appositional process lags behind, then lamellae become 
radiographically visible. If budding progresses at a nor- 
mal rate, a few lamellae are seen histologically but none 
can be seen radiographically. 

Although it is conceivable that some lamellated 
periosteal reactions could be related to intermittent 
processes, there are situations in which acceleration of 
otherwise normal growth leads to lamellation. An ex- 
ample is the appearance of periosteal new bone in 
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healthy young infants. Shopfner [6] concluded that this 
periosteal new bone was caused by rapid, but normal, 
periosteal bone growth. Even though only one lamella 
is seen radiographically, histologic sections published 
by Hancox et al. [7] in long bones in normal infants 
with periosteal new bone are strikingly similar to those 
of the present study. This indicates that the "physio- 
logic" periosteal reaction of infancy is an accelerated 
growth state, as perviously suspected. 
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Spondylometaphyseal Dysplasia 


P. S. THOMAS! AND N. C. NEVIN? 


* 


A family is described in which the father, son, and 
daughter have spondylometaphyseal dysplasia, consistent 
with an autosomal dominant pattern of inheritance. 
Radiologic changes spanning a period from 4 months to 
31 years are described. Platyspondyly and metaphyseal 
deformity predominate. The severity of the radiologic 
changes is variable. 


in 1967, Kozlowski et al. [1] delineated a distinct short- 
trunk type of dwarfism with vertebral and metaphyseal 
dysplasia, termed spondylometaphyseal dysplasia. Since 
then, a number of cases have been reported, mainly in 
the European literature [2-7]. While the disorder is 
probably not rare, it has received little attention until 
recently. 

This paper describes spondylometaphyseal dysplasia 
in a father and his son and daughter. The radiographic 
features over a period of 4 months to 31 years show 
the evolution of the bone changes. 


Family History 


The proband, a 29-year-old man with spondylometaphy- 
seal dysplasia (fig. 1, IV-1), was referred to the genetic 
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counseling clinic in 1972 for evaluation of the risk of trans- 
mitting his skeletal abnormality to his unborn child. He had 
had a spinal curvature and a waddling gait since he was 2. 

Clinical examination revealed dwarfism of the short-trunk 
variety; height was 133 cm (fig. 2A). The head and face 
were normal. The neck was short and he had a kyphoscolio- 
sis. There was slight joint limitation at the elbows, hips, and 
knees. The hands were normal but the wrists were broad. 
Intelligence was normal. 

The proband's father and mother (lii-1 and 1ii-2) were 
180 and 170 cm tall, respectively. They were not related. 
A maternal second cousin {IV-7) had achondroplasia. No 
other relative had a skeletal abnormality. A paternal first 
cousin of the patient and a maternal first cousin of his wife 
each had a hare lip. A nephew had spina bifida and hydro- 
cephalus. 

The proband's son (V-1) was born in October 1972 after 
42 weeks of gestation. He had no obvious clinical abnor- 
malities. Because of the history of dwarfism in the father, 
a spinal x-ray was taken at 8 months. At 14 months of age 
he walked with a waddling gait. The head and face were 





Fig. 2. - Photograph of father (age 31) and son (1% years) with 
spondylometaphyseal dysplasia. 
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normal. Elbow and knee extension was slightly limited. 
Height was 72.5 cm (fig. 2B). Thede was also bowing of 
the legs and a mild degree of kyphosis. Intelligence was nor- 
mal. 

The daughter (V-2) was born in May 1974, after 41 
weeks of gestation. She had a left hare lip and large cleft 
palate defect. Again, because of the family history a full 
skeletal survey was carried out. 

Serum calcium and phosphorus, screening for urinary 
mucopolysaccharides, urinary aminoacid chromatogram, and 
cytogenetic analysis were normal in all three patients. 


Radiographic Findings 


Two skeletal surveys were available on each patient, 
documenting changes between the ages of 4 months 
and 31 years. 


Spine 

The main features were platyspondyly, increased disc 
spaces, anterior tapering of the vertebral bodies, and 
kyphoscoliosis. Platyspondyly was maximal in infancy 
(fig. 3A) when the width of the disc spaces was greater 
than the height of the vertebral bodies; it became less 
evident with increasing age. It wats most pronounced in 
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Fig. 3. — Spinal radiographs of daughter. 
A, Lateral dorsolumbar spine at 4 months. 
B, Lateral cervical spine at 1 year. 


the cervical region (fig. 3B). Anterior tapering not 
present before 1 year of age, progressed in childhood, 
and involved the lower dorsal vertebrae (fig. 4A). A 
scoliosis was first seen at the dorsolumbar junction at 
the age of 2 years and thereafter progressed with age 
(fig. 4B). Kyphosis in the upper dorsal region developed 
later. 


Pelvis 


The pelvis appeared normal at 4 months of age. By 
8 months slight broadening of the bases of the iliac 
bones was apparent, and the acetabular roofs were flat 
(fig. 5). The shape of the pelvis did not alter materially 
in childhood, but underdevelopment of the femoral 
necks became more obvious. The adult pelvis had 
square iliac wings and marked coxa vara, so that the 
greater trochanters almost touched the anterior iliac 
spines (fig. 6). 


Long Bones 


The main features were metaphyseal broadening and 
irregularity involving particularly the lower limbs (fig. 
7). In infancy the length of the long bones was normal 
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Fig. 4. — Spinal radiographs of father. A, Lateral dorsal spine at 6 years. 
B, AP dorsolumbar spine at 6 years. 
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Fig. 5.—Pelvis of daughter at 1 year. 





but became shorter relative to normal standards as 
growth progressed. The growth plates of the lower 
femora and upper tibiae at 2 years were oblique with 
lateral bowing of the tibial shafts, but in case 1 the 
knees appeared normal at 6 years of age. 


Hands and Feet 


There was delay in appearance of the ossification 
centers of the carpus and tarsus in infancy and child- 
hood with slight irregularity of the metaphyses of the 
short tubular bones. Later development was normal. 
Bone age ineinfancy and childhood was retarded. 


Skull 


No abnormality was visible at any age. 


Discussion 


Spondylometaphyseal dysplasia was delineated as a 
distinct entity by Kozlowski et al. [1]. Since their three 
cases were sporadic, they concluded that the condition 
was inherited as an autosomal recessive trait. However, 
Refior [2] described spondylometaphyseal in a father, 
son, and daughter and suggested autosomal dominant 
inheritance. This interpretation was subsequently sup- 
ported by Michel et al. [4] and Riggs and Summitt [6]. 
More recently, a family has been described with an af- 
fected father and son [7]. The pattern in our family is 
consistent with autosomal dominant inheritance. Thus 
five families with spondylometaphyseal dysplasia, three 
showing male-to-male transmission, have now been re- 
ported with autosomal dominant inheritance. 

The characteristic radiologic changes have been 
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Fig. 6. — Pelvis of father at 31 years. 


clearly defined so that the diagnosis should no longer 
present serious problems, even in adult patients. The 
variation in severity of these changes and their rela- 
tionship to age have not yet been fully determined. 

The major findings in the spine are platyspondyly and 
kyphosis which become more severe with increasing 
age. Scoliosis is frequently present. A scoliosis is al- 
ready developing at the dorsolumbar junction in the 
at 2 years of age. In the father scoliosis was mild at 6 
years of age but severe in adulthood, contributing 
significantly to loss of stature. 

Shortening of the femoral necks and coxa vara are 
characteristic findings. In our three cases these changes 
are severe. Variability in the degree of involvement of 
other metaphyses may also be present. Changes in the 
knee in childhood have been described. In the son and 
daughter severe metaphyseal changes at the knee were 
present in infancy, whereas in the father the knees were 
virtually normal at 6 years of age. 

Reduction in the length of the long tubular bones 
was not present in early infancy and, although becom- 
ing apparent later, was never severe. 

Although spondylometaphyseal dysplasia is a distinct 
entity, clinically and radiologically, variants may exist. 
Murdoch and Walker [8] described a “new” form of 
spondylometaphyseal dysplasia characterized by dis- 
proportionate dwarfism evident at birth, deformity of 
chest, spine, and limbs, loose jointedness, and marked 
pes planus. The radiologic changes were bulbous en- 
largement of the long bone metaphyses with small oval 
Fig. 7. —Lower limb of son at 2 years. radiolucent areas with sclerotic borders and moderate 

i 





SPONDYLOMETAPHYSEAL DYSPLASIA 


to severe platyspondyly. They mentioned three other pa- 
tients with this form of spondylometaphyseal dysplasia 
[8]. 

McKusick [9] has also observed a type of spondylo- 
metaphyseal dysplasia, the Strudwick form or spondy- 
lometaphyseal dysplasia congenita. in addition to the 
skeletal dysplasia, the patients have a cleft palate, my- 
opia, and atlantoaxial instability. In early life radiologic 
changes are indistinguishable from spondyloepiphyseal 
dysplasia but in later life are characteristic of spondlylo- 
metaphyseal dysplasia. A striking feature of this form is 
the dappled epiphyses. Since the six cases are sporadic, 
this form may also be inherited as an autosomal domi- 
nant [9]. 

in our family, the daughter had a hare lip and cleft 
palate in addition to the skeletal dysplasia. This associa- 
tion has been described in congenital spondyloepiphy- 
seal dysplasia [10] and in variants of spondylometaphy- 
seal dysplasia [7, 8]. However, because there is a 
family history of hare lip and cleft palate, this may be a 
chance association. 

it is hoped that further observation of patients with 
spondylometaphyseal dysplasia will show whether or- 
thopedic management can prevent the development of 
the kyphoscoliosis and if there is a relationship between 
the severity of the metaphyseal changes in childhood 
and the development of arthritis in adult life. 
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Acrodysostosis Coinciding with Pseudohypoparathyroidism and 
Pseudo-Pseudohypoparathyroidism 
R. C. ABLOW,;! Y. E. HSIA,? AND I. K. BRANDT? 


The diagnosis of acrodysostosis has been differentiated 
from that of pseudohypoparathyroidism or pseudo-pseu- 
dohypoparathyroidism by the absence of endocrine ab- 
normalities, more generalized osseous abnormalities, and 
a characteristic facial appearance. Two cases are pre- 
sented which fulfill all of the major features of acro- 
dysostosis: peripheral dysostosis, nasal hypoplasia (pug 
nose), and mental retardation. The first case had all the 
metabolic abnormalities of pseudohypoparathyroidism: 
the second case had urinary cyclic adenosine-3',5'- 
monophosphate findings suggestive of pseudo-pseudo- 
hypoparathyroidism. Therefore acrodysostosis cannot be 
differentiated from pseudohypoparathyroidism or pseudo- 
pseudohypoparathyroidism on clinical and radiologic 
features only. 


Acrodysostosis has been defined as a syndrome of peri- 
pheral dysostosis, nasal hypoplasia (pug nose), and 
mental retardation [1]. Biochemical abnormalities have 
not been reported in published cases. A definite radio- 
logic distinction has been drawn by Giedion [2] and by 
Robinow et al. [1] between acrodysostosis, which ap- 
pears to be nonhereditary, and pseudohypoparathyroid- 
ism and pseudo-pseudohypoparathyroidism which are 
probably X-linked dominant traits. The involvement of 
the hands and feet in the latter two conditions is 
thought not to be as severe and complete as in acrody- 
sostosis. Also the appearance of the face in acrodysos- 
tosis was considered quite characteristic. The following 
Imggses fulfill all of the major features of acrody- 
sostosis, yet, in addition, the first case has pseudohy- 
poparathyroidism and the second patient may have 
pseudo-pseudohypoparathyroidism. 


Case Reports 
Case 7 


This 23-year-old black female has always been short and 
obese with stubby fingers and toes and absent knuckles, At 
age 11 she presented with somnolence, convulsions, and 
tetany. Her weight was 58.5 kg (97th percentile) and her 
height was 137 cm (10th percentile). Serum calcium was 
6 mg/dl (normal, 9.0-10.5 mg/dl!) and serum phosphorus 
8.4 mg/dl (normal, 3.0-4.5 mg/dl). Urine calcium was 6.8 
mg/24 hr and urine phosphorus 228 mg/24 hr. She failed 
to respond to exogenous parathyroid hormone (400 U/day 
for 5 days, then 2,000 U/day for 4 days) and was treated 
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with vitamin D (200,000 U/day). At age 12, her intelli- 
gence quotient was 46. At age 18, she was treated at the 
National institutes of Health with purified parathyroid hor- 
mone. Similar results were obtained, confirming the diagnosis 
of hormonally unresponsive pseudohypoparathyroidism. 

The depressed nasal bridge and prominent mandible are 
evident in figure 1. Radiographs showed symmetrically short 
metacarpals, metatarsals, and phalanges with cone-shaped 
epiphyses and with relative enlargement of the first toe (figs. 
2D and 2E). The lumbar interpediculate distances failed to 
widen normally in the cephalocaudal direction (fig. 24) [3]. 
The saggital diameter of the lumbar vertebral canal was 
diminished (fig. 28). Her skull had a thickened calvarium 
(fig. 2C). Soft tissue calcifications were present in the pelvis 
(fig. 2A) and feet (fig. 2D). 

She was the only child of a mother who was similarly 
short with small hands. Her mother died of an undiagnosed 
cause 4 days after caesarian section. Serum calcium had not 
been measured, 


Case 2 


This 10-year-old black female was noted to have a flat 
nose and brachydactyly in infancy. She was always a mouth 
breather. During surgery at 2 years of age, aplasia of the 
nasal bones and lobular cartilage was noted, A ailastic 
prosthesis was inserted to provide nasal support, which was 
replaced when she was 5 and subsequently removed because 
of infection. Her development has been retarded. Although 
gross motor landmarks were normal, she did not use sen- 
tences until she was 3 and she attends special classes. 

At 7% years she became obese. Six months later pubic 
hair appeared, with increased pigmentation in the perineum, 
knees, and feet and increased facial freckling. She then be- 
came lethargic and somnolent. Her height was 135 cm (80th 
percentile), weight 50 kg (> 97th percentile), and head cir- 
cumference 56.5 cm (> 97th percentile). Her nose was quite 
flat (fig. 3) and her palate was high. Her elbows could not 
extend beyond 160°. All digits were markedly and sym- 
metrically shortened. Serum alkaline phosphatase and serum 
and urine calcium and phosphate levels were all normal. She 
responded normally to parathyroid hormone. 

Her narcolepsy appeared to be the result of marked obesity 
and pharyngeal obstruction. Following tonsillectomy with 
adenoidectomy, both alertness and breathing improved mark- 
edly. 

At 8 years 10 months of age, while on standardized dietary 
calcium and phosphorus, she was treated with parathyroid 
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Fig. 1.— Photograph of case 1 showing de- 

pressed nasal bridge, prominent mandible, absent 

knuckles, and very short fingers and toes. 
hormone (6 U/kg intramuscularly every 12 hr for 2 days). 
Serum and urine calcium rose normally; urine phosphorus in- 
creased from 530 mg/day to 823 mg/day on the fourth day. 
Urine cyclic adenosine-3',5'-monophosphate (CAMP) was 
raised under basal conditions: 6.2 and 7.1 „mol/g crea- 
tinine/24 hr (normal maximum, 5 „mol/g creatinine/24 
hr) [4]. Urine cAMP rose slightly with the parathyroid hor- 
mone injections, which is consistent with a diagnosis of 
pseudo-pseudohypoparathyroidism. 

Radiographs revealed symmetrically short metacarpals, 
metatarsals, and phalanges with cone-shaped epiphyses and 
with relative enlargement of the first toes. Bone age was 14 
years + 10 month (1 SD) [5] at a chronologic age of 8. 
Lumbar interpediculate distances failed to widen normally 
(fig. 4B) [3]. 


Discussion 


The syndrome of peripheral dysostosis, short broad 
metacarpals, metatarsals, and phalanges, and cone- 
shaped epiphyses, as first described by Brailsford [6], 
was limited to the distal extremities. In the mildest 
cases, just one phalanx may show cone-shaped epiph- 
ysis; in more severe cases, shortening of the long bones 
of the hands and feet is clinically obvious [6]. 

Involvement may extend beyond the hands and feet. 
Decreasing lumbar interpediculate distances have been 
described in one case of peripheral dysostosis and men- 
tioned in several similar cases [7]. Both our cases had 


extreme peripheral dysostosis. Case 1 had decreasing 
8 


lumbar interpediculate spaces. Although this distance 
did not decrease in case 2, it failed to increase normally. 

Peripheral dysostosis, associated with nasal hypo- 
plasia and mental retardation, has been termed acrodys- 
ostosis [8]. In a review of 20 cases of acrodysostosis [1 ], 
all had shortened metacarpals and phalanges rarely spar- 
ing some proximal phalanges; the metacarpals were 
most severely affected. Both our cases had extreme 
brachymetacarpism and brachymetatarsalism with short- 
ening of all phalanges; cone-shaped epiphyses, usually 
of Giedion type 35 [2]; relatively large and broad big 
toes; a mildly hypoplastic distal ulna (case 1); and ad- 
vanced bone age (case 2). 

Of the 20 cases reviewed [1], 14 had information 
about the lumbar interpediculate spaces. Nine had a lack 
of normal caudal widening, as in our two cases. Fore- 
arm brachymelia and short stature were more severe in 
older patients. These changes have appeared in case 1, 
but not yet in case 2. The thickened skull seen in case1 
has also been frequently associated with acrodysostosis. 

Nasal hypoplasia, a major feature of acrodysostosis, 
was present in both cases, and aplasia of the nasal bones 
and lobular cartilages was verified surgically in case 2. 
Both of our patients were mentally retarded. Therefore 
all three major features of acrodysostosis were present 
in our patients: peripheral dysotosis, nasal hypoplasia, 
and mental retardation. 

Previous reports on acrodysostosis have claimed that 
there were clear radiographic differences between this 
entity and pseudohypoparathyroidism or pseudo-pseu- 
do-hypoparathyroidism. Patients with the latter two con- 
ditions (now thought to be a single disease entity [9, 10]) 
also have short phalanges and metacarpals, but they are 
not as universally or as severely involved as in acrod 
ostosis. Calcifications of the soft tissues, seen in ao. 
hypoparathyroidism [10] and present in case 1, is not a 
recognized feature of acrodysostosis. 

Pseudohypoparathyroidism is an X-linked dominant 
trait characterized by hypocalcemia and hyperphos- 
phatemia. The metabolic features mimic those in hypo- 
parathyroidism, due to end-organ unresponsiveness to 
endogenous hormone. Serum parathyroid hormone is 
normal, and hypercalcemia and phosphate diuresis do 
not occur with exogenous hormone. The term pseudo- 
pseudohypoparathyroidism applies to patients with the 
same skeletal and developmental defects but without 
symptoms or chemical evidence of hypoparathyroidism. 
The condition is believed to be an incompletely ex- 
pressed form of pseudohypoparathyroidism for three 
reasons: (1) it has occurred in relatives of patients with 
pseudohypoparathyroidism with a similar inheritance 
pattern; (2) hypocalcemia may be variable so that the 
same patient can manifest either condition at different 
times; and (3) the distribution and extent of the radio- 
logic abnormalities are similar [10]. A family history 
consistent with X-linked dominant inheritance, as seen 
in case 1, would indicate the presence of either of these 
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Fig. 2. — Radiographs of case 1. Frontal (A) and 
lateral (B) views showing failure of lumbar inter- 
pediculate distances to widen normally as they 
progress caudally. Note soft tissue calcifications in 
pelvis (/nsert) and short pedicles. C, Skull with 
thick calvarium. D and E, Right foot and left hand. 
Hands have extremely short metacarpals and 
phalanges and cone-shaped epiphyses (second and 
fifth proximal phalanges). Feet have short meta- 
tarsals and phalanges and relative enlargement of 
first toe. Note soft tissue calcifications (arrow). 
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Fig. 3. — Case 2 at 5 years of age with 
obvious nasal hypoplasia. 


conditions. Absence of such a history, however, does 
not exclude them since there is the possibility of a new 
mutation. 

Endocrine abnormalities have not been reported in the 
acrodysostosis syndrome [2]. Yet case 1 had clearly 
established hypoparathyroidism. The presence of pseu- 
dohypoparathyroidism as well as the full phenotypic 





expression of acrodysostosis raises strong doubts that 
acrodysostosis is a unique entity. 

Intracellular cAMP mediates the effect of many poly- 
peptide hormones [11]. It has been called the second 
messenger, since it carries a hormone-specific signal 
from the membrane receptor into the metabolic system 
within the cell [12]. Parathyroid hormone acts on the 
kidney through such a cAMP system [13], and an ab- 
normally high basal urinary cAMP, as in case 2, is sug- 
gestive of pseudo-pseudohypoparathyroidism [14]. 

In summary, the first patient has the features of both 
acrodysostosis and pseudohypoparathyroidism. The sec- 
ond patient has the features of acrodysostosis and find- 
ings suggestive of pseudo-pseudohyparathyroidism. 
Therefore, radiologically and clinically, a sporadic case 
of acrodysostosis cannot be differentiated from either of 
these conditions. 
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Macrodystrophia Lipomatosa: Radiographic Diagnosis 


AMY BETH GOLDMAN! AND JEREMY J. KAYE! 


*Macrodystrophia lipomatosa is a rare form of localized 
gigantism characterized by progressive overgrowth of all 
the mesenchymal elements with a disproportionate in- 
crease in the fibroadipose tissues. This congenital abnor- 
mality occurs most frequently in the distribution of the 
median nerve in the upper extremity and in the distribu- 
tion of the plantar nerves in the lower extremity. It is 
usually recognized at birth or in the neonatal period. As 
the patient grows, the deformity begins to mechanically 
interfere with joint function, vascular supply, and inner- 
vation. Six cases are described with emphasis on the 
radiographic findings which differentiate this entity from 
other forms of local gigantism. These findings include a 
predominately distal involvement, enlargement of the 
phalanges and soft tissue elements of the digit, and 
lucencies within the soft tissues. 


Dramatic proliferation of fatty tissue associated with 
localized gigantism has been described under many 
names, including partial acromegaly, macrosomia, ele- 
phantiasis, megalodactyly, dactylomegaly, macrodactyly 
macroceir, club finger, and macrodystrophia lipomatosa 
[1, 2]. This varied terminology has produced difficulty 
both in defining criteria for the diagnosis of macro- 
dystrophia lipomatosa and in classifying the heterogen- 
ous group of lesions which produce digital overgrowth. 
In 1967, Barsky [3] defined true macrodactyly as “a 
rare congenital malformation characterized by an in- 
crease in the size of all elements or structures of a digit 
or digits." By this definition, only 56 cases in the litera- 
and seven in his own experience could be con- 
rs true macrodactyly [3]. According to Kelilian 


[1], it was Feriz who first coined the term macrody- 
strophia lipomatosa in 1925, referring to localized 
gigantism in the lower extremity only. In 1968, Ranawat 
et al. [4] accepted the term as also applicable to gigan- 
tism in the upper extremity. 

This paper describes six cases of macrodystrophia 
lipomatosa with emphasis on differentiation from other 
forms of local gigantism. 


Clinical and Radiologic Findings 


The hospital charts, radiographs, and surgical spe- 
cimens of six patients with macrodystrophia lipomatosa 
followed at the Hospital for Special Surgery were re- 
viewed. The findings are summarized in table 1. Two 
cases with characteristic findings are illustrated in 
figures 1 and 2. Five of the six patients were male. In 
four of six cases the lower extremity was involved, and 
the second digit (either hand or foot) was affected in 
five of six cases. 

In three patients one or more adjacent digits were 
affected. The enlarged digits had normal function in 
two cases, a decreased range of motion in four, and a 
compromised neurovascular supply in one case. 

Although the abnormalities were diagnosed at birth, 
five patients were not seen for cosmetic repair until 
they began school. The sixth patient was seen at 44 
years of age when he began to have difficulty fitting 
shoes. Neither the patients nor their families had neuro- 
cutaneous manifestations of neurofibromatosis. 

In all patients the radiographs demonstrated clino- 


TABLE 1 
Case Material 











Case Location Digit Clino- Joint 
No. Sex of Anomaly Involved Syndactyly  dactyly Lucencies Disease 
1 F Hand Second P T Va ja 
Third eie ale J- + 
2 M Foot Second 
Third - i à a Ed 
Fourth E + + =- 
3 M Hand Second e 
M Foot Second i Va 
Third 4- J- 
M Foot Second =- + 
M Foot Fourth z- + + 


"tn 
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dactyly and enlargement of both the osseous and soft 
tissue structures (figs. 1 and 2). The distal ends and 
volar surfaces were most severely involved. In five pa- 
tients mottled lucencies were apparent in the soft 
tissues. Secondary degenerative joint disease had 
supervened in three cases. 

Histologic sections were available in five cases and 
confirmed the diagnostic infiltration of mesenchymal 
elements by adipose tissue (fig. 1E). Gross neural en- 
largement was observed in specimens of two patients 
(fig. 1F). No surgery has been performed to date on the 
sixth patient. 


—— Discussion 


Macrodystrophia lipomatosa is not a hereditary 
isolated developmental anomaly which results in over- 
growth of all the mesenchymal elements of the digit 
including phalanges, tendons, nerves, and vessels [1, 3, 
5]. The localized gigantism is almost invariably recog- 
nized at birth [1, 3]. The rate of accelerated growth 
varies among patients and even among affected digits 
[1]. Involvement is almost always unilateral, although 
there may be enlargement of one or more adjacent digits 
in the same extremity [1—3, 5, 6]. Clinical series are 
small and show differing sex prevalence [1, 2, 6, 7]. In 
contrast to other series [1, 2, 6, 7], the anomaly oc- 
curred more frequently in the lower extremity in our 
cases. The most common sites are the second and third 
digits; the fifth finger is the rarest site [1, 2, 6, 7]. 

Patients most frequently seek surgical correction for 
cosmetic purposes. Mechanical problems are not en- 
countered until later in childhood or adolescence, when 
secondary degenerative changes reduce joint function 
[1; 2, 6] and compression of the neurovascular struc- 
tures occurs [2, 3]. Rarely, the patients present with a 
carpal tunnel syndrome [4]. The affected part is in- 


Fig. 2.— Case 2. Pathologically documented macrodystrophia lipomatosa 
of second, third, and fourth toes. A, Radiograph demonstrating soft tissue 
enlargement, abnormal lucencies, splaying of tuft of second distal phalanx, 
and syndactyly. B, Lateral view showing dorsal displacement of involved 
digits secondary to disproportionate volar deposition of fat. 


TABLE 2 
Classification of Macrodactyly 











Congenital Acquired 








Increase in all mesenchymal Dactylitis producing hyper- 
elements: vascularity: 
Macrodactyly lipomatosa Infections 
Hyperostotic macrodactyly Infarction 
Tumerous overgrowth of a Juvenile rheumatoid 
single element: arthritis 
Hemangioma Hypervascular tumors 
Lymphangioma (osteoid osteoma) 
Ollier's disease Melhorrheostosis 


Plexiform neurofibroma 





creased both in length and width [8], and the skin is 
thickened, pale, and glossy [1, 6]. Growth of the digit 
ceases at puberty. 

The most striking pathologic finding is the increase 
in adipose tissue (figs. 1 and 2), interspersed in a fine 
mesh of fibrous tissue, which involves the bone mar- 
row, periosteum, muscles, nerve sheaths, and sub- 
cutaneous tissues [1, 2, 6, 7]. Neural enlargement and 
irregularity may be prominent (fig. 1F), most frequently 
involving the median nerve in the hand and the plantar 
nerves in the foot [2, 3, 7]. Microscopically, the in- 
crease in size is due to the infiltration of the sheath by 
fibroadipose tissue [2], not by an increase in the number 
of axons [9]. The phalanges are enlarged by both endo- 
steal and periosteal deposition of bone [1]. The perio- 
steum is studded with 1 mm nodules consisting of 
chondroblasts, osteoblasts, and osteoclasts which be- 
come larger and more numerous toward the distal ends 
of the phalanges [10]. This probably accounts for the 
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Fig. 3. — Patient with cutaneous stigmata of neurofibromatosis and bilateral macrodactyly. 


predominantly distal enlargement of the osseous struc- 
tures. 

Macrodystrophia lipomatosa is not a hereditary 
disorder [2, 3, 9]. The etiology remains obscure; pro- 
posed mechanisms include lipomatous degeneration [1], 
disturbed fetal circulation [2], an error in segmentation 
[2], the trophic influence of a tumified nerve [1], and 
in utero disturbance of a growth-limiting factor [3]. 
Several investigators [7, 10, 11] postulate that macro- 
dystrophia lipomatosa is an expression of neurofibro- 
matosis. This theory is supported by (1) a distribution 
in the hand corresponding to the area of the median 
nerve [1]; (2) pathologic similarities between the two, 
including neural enlargement [2, 7]; (3) the predom- 
inant involvement of mesenchymal elements under 
neural control [2]; and (4) the occurrence of macro- 
dactyly in patients with documented neurofibromatosis 
[6, 10]. 

Evidence against this association is based on (1) lack 
of neurocutaneous or other systemic abnormalities in 
patients with macrodystrophia lipomatosa [1, 3]; (2) 
absence of an increased incidence of localized gigantism 
or other anomalies in family members (neurofibroma- 
tosis is clearly hereditary); (3) sporadic presence of 
neural enlargement, which is the result of fibrosis of 
the sheath rather than neural tumefaction [2]; (4) a dis- 
proportionate increase in adipose tissue; and (5) differ- 
ences in radiographic appearance. On the basis of the 

e 


latter evidence, we agree with Barsky [3], Kelikian [1], 
and Minkowitz [9] that, in the absence of cutaneous 
findings upon which the diagnosis of neurofibromatosis 
is based, isolated congenital macrodactyly is an inde- 


pendent pathologic process. 7" 


Radiologic Diagnosis 


The radiographs of patients with macrodystrophia 
lipomatosa demonstrate abnormalities in both the soft 
tissues and osseous structures. The soft tissue over- 
growth is most marked at the distal end of the digit 
and along its volar aspect. The volar overgrowth pro- 
duces dorsal deviation of the affected parts. Five of 
our six cases have lucencies in the soft tissues which 
reflect the dramatic overgrowth of fat characteristic of 
this anomaly. The phalanges are long, broad, and often 
splayed at their distal ends. The articular surfaces may 
slant, and in late childhood severe secondary degenera- 
tive joint disease supervenes [1, 2, 6] (fig. 1C). There 
is a high incidence of associated local anomalies, in- 
cluding syndactyly and polydactyly (table 1). Clino- 
dactyly is almost invariably present, resulting from the 
side-to-side variations in the accelerated rate of growth. 

The radiographic differential diagnosis of localized 
gigantism can be approached using the classification 
listed in table 2. On the basis of the history, acquired 
causes of macrodactyly can be eliminated from con- 
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sideration. The majority of congenital etiologies can 
also be excluded. Hyperemia secondary to tumorous 
overgrowth of the hemangiomatous and lymphan- 
giomatous elements produces only soft tissue hyper- 
trophy. The Klippel-Trenauny syndrome (hemangiomas 
and macrodactyly) has obvious cutaneous vascular 
: abnormalities. The absence of enchondromas eliminates 
Ollier's disease. 

The most difficult differential diagnosis, both radio- 
graphically and pathologically, is neurofibromatosis. 
Macrodactyly in patients with Recklinghausen’s disease 
is the result of plexiform neurofibromas (with heman- 
giomatous and lymphangiomatous elements) combined 
with a mesodermal dysplasia. Several radiographic find- 
ings can be helpful in differentiating this condition from 
macrodystrophia lipomatosa. First, in neurofibromatasis 
the enlarged digits may be bilateral, involvement of one 
extremity is not invariably contiguous, and the distal 
phalanges are not always the most severely effected 
(fig. 3). Second, the hemangiomatous elements of the 
plexiform neurofibroma can produce premature fusion 
of the growth plates [12] (fig. 3). Growth in a digit in- 
volved by macrodystrophia lipomatosa ceases with 
puberty. Third, the enlarged osseous structures in 
neurofibromatosis may have a wavy cortex and an 
elongated sinuous appearance [12, 13]. The latter de- 
formity is related to the periosteal abnormalities in 
neurofibromatosis [12, 13]. Finally, the soft tissue lu- 
cencies associated with neurocutaneous manifestations 
of neurofibromatosis have not been reported in cases of 
macrodactyly. 
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The Dyggve-Melchior-Clausen Syndrome 


S. SCHORR,’ C. LEGUM? M. OCHSHORN,? M. HIRSCH,4 S. MOSES; 
E. E. LASCH,* AND M. EL-MASRIé 


Two families with Dyggve-Melchior-Clausen syndrome 
are reported. In the first family, Jews from Morocco, six 
of 10 siblings are affected. In the second family, a con- 
sanguineous marriage of Arabs from Gaza, two of three 
children are affected. A description of the skeletal 
changes in patients ranging in age from 4 to 25 years is 
presented. The radiologic signs of generalized platy- 
spondyly with double humped end plates and the lace- 
like appearance of thickened iliac crests are patho- 
gnomonic and distinctive of the syndrome. The diagnostic 
features of the disease are compared to those of Mor- 
quio's disease, spondyloepiphyseal dysplasia tarda, and 
spondylometaphyseal dysplasia. 


Introduction 


In 1962, Dyggve, Melchior, and Clausen [1] described 
a family in Greenland in which three of eight children 
of an uncle-niece marriage suffered from a condition 
somewhat resembling Morquio-Ullrich disease. The 
children had a severe generalized bone dysplasia with 
universal platyspondyly. Urinary mucopolysaccharide 
excretion was initially considered abnormal, but subse- 
quent testing showed a normal pattern [2]. Unlike Mor- 
quio's disease, there was no corneal clouding, they were 
severely retarded mentally, and the radiographic 
changes in the skeleton differed. In 1968 McKusick 
[3] listed the Dyggve-Melchior-Clausen (DMC) syn- 
drome as a distinct mendelian entity. Among the terms 
whicf" ave been used to describe these patients are 
Morquio-Ullrich and Morquio-Brailsford disease [1, 4, 
5], modified hyaluronic mucopolysaccharidosis [6], and 
pseudo-Morquio disease type 1 [7]. 

In 1971, Kaufmann et al. [8] described an 18-year-old 
mentally retarded gir! with short trunk dwarfism and 
distinctive skeletal radiographic features, in particular, a 
lacy appearance of the iliac crests. The possibility was 
raised that two DMC syndromes existed with similar 
radiologic signs—one characterized by mental retarda- 
tion and the other by normal intelligence. In 1972, 
Barylak and Kozlowski [9] described a 5-year-old fe- 
male with mental retardation and generalized platy- 
spondyly and emphasized the diagnostic nature of the 
radiologic signs in the spine and pelvis in the DMC 
syndrome. Spranger et al. [2] have recently reported 
several additional cases. To our knowledge, 21 DMC 
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patients in 16 unrelated families have been reported, 
Affected siblings, including a pair of dizygotic twins, 
have been described in three of these families [1, 7, 
10]. Three pairs of parents were consanguineous [1, 2, 
7]. Two patients with similar skeletal changes had nor- 
mal intelligence [11, 12]. Nevertheless, the classical 
picture of DMC syndrome would appear to include 
moderately severe mental retardation. 

This paper describes the natural course of radiologic 
changes in the skeleton. The study is based on clinical 
and radiologic follow-up of two families with a total of 
eight affected members whose ages range from 4 to 25 
years. The patients were dwarfed, mentally retarded, 
and had normal urinary mucopolysaccharide excretion. 


Case Mlaterial 
Family 1 


The parents are Jews who emigrated from Morocco to 
Israel. They are healthy, of normal height and intelligence, 
and unrelated. Of 11 pregnancies, four resulted in normal 
offspring, one of whom died in infancy, and there was one 
spontaneous abortion at 5 months. Six pregnancies resulted 
in children with Dyggve-Melchior-Clausen syndrome [pav 
tients Mo., AL, S., Y., Mr., and El}. The birth order of the 
affected individuals was one, four through seven, and 10, 
respectively. 

Mo. (fig. 14), a 25-year-old male, weighed 3.5 kg at 
birth, sat alone at 1 year, walked unaided at 2 years, and 
began talking at 3 years. At this age he was diagnosed as 
dwarfed, microcephalic, and mentally retarded. At present, 
his height is 125 cm, span 127 cm, crown-pubis to pubis- 
heel ratio 0.71, and head circumference 49 cm, He has a 
short neck, thoracic kyphoscoliosis, protuberant abdomen, 
liver palpable 4 cm below the costal margin, normal sexual 
development, limitation of full extension of wrists, elbows, 
and knees, a waddling, shuffling gait, and short, broad 
thumbs (fig. 2) and great toes. His first, fourth, and fifth 
toes are foreshortened, 

The development of the other five affected children is strik- 
ingly similar to Mo., except that they did not have hepatome- 
galy. S., at 18 years of age, also showed short, broad thumbs 
and first toes. Her menstrual periods commenced at 12 years 
and were regular. Y. (fig. 1B), age 15 years, did not have 
shortened thumbs or great toes and had long limbs in relation 
to her short trunk. Mr., age 12, showed marked genu valgus, 
muscular wasting, hyperextensibility of knees, and deformity 
of the elbow joint with rhizomelic shortening of arm and 
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Fig. 1. — Photographs of patient Mo. (A), age 25, and his sister Y. (B), 
age 15, both with long limbed, short trunk dwarfism. 





Fig. 2.—Hand of patient Mo. showing short 
broad thumbs. 


thigh. El., age. 5 years, had a crown-pubis to pubis-heel ratio 
of 1.05. 

Special investigations including slit lamp examination of 
the cornea, fundoscopy, blood chromosomes, urinary amino 
acids, and urinary mucopolysaccharides (Ames spot test and 
total uronic acid content) were repeatedly normal. No ab- 
normalities of serum electrolyte levels or blood chemistry 
were detected. The electrocardiograms were normal. Liver 


biopsy (Al.), bone marrow examination, and repeated blood 
9 





Fig. 3. — Patient A. at age 6/2. A, Characteristic double hump. B, Frontal 
view showing indistinct end plates, wide disc spaces, normal interpedic- 
ulate distances, and flared concave posterior ends of ribs. 


counts were essentially normal. No significant findings were 
noted on a dermatoglyphic study of the family, and linkage 
studies were noncontributory. 


Family 2 


The parents, healthy Arabs from Gaza, are relatedgeroügh 
common great-grandparents. Two of their three children 
(boys) are affected; the girl was unaffected but died of an 
infection at the age of 2 years. M. (birth rank 1) was mod- 
erately retarded and his psychomotor development had been 
slow. At the age of 9, his height was 102 cm (50th per- 
centile for 4 years). The crown-pubis to pubis-heel ratio was 
0.93. There was no corneal clouding. His features were 
somewhat coarse and the mouth was relatively large. He 
had a short neck, short trunk, flared ribs with a bulging 
sternum, and a thoracic kyphosis with dorsal lordosis. The 
large joints were enlarged. There was no hepatosplenomegaly 
and no genu valgum. His younger brother A., at age 614 
years, had a height of 85 cm (50th percentile for 2.5 years) 
and a crown-pubis to pubis-heel ratio of 0.98. Physical find- 
ings as well as psychomotor and mental development were 
similar to those of his brother. 

All biochemical parameters examined, including quantita- 
tive and semiquantitative evaluations of urinary mucopoly- 
saccharides, were normal for both boys. 


Radiologic Findings 


The radiologic findings in affected members of both 
families are described and the salient differential diag- 
nostic features are discussed. 
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TABLE 1 


Spine 


Generalized platyspondyly 

Double vertebral hump with 
constriction in center at 
both vertebral end plates 

Anterior vertebral cutoff or 
pointing 

Posterier scalloping 

Elongation of vertebral lam- 
inae 

Hypoplastic odontoid process 

No hypoplastic vertebrae 

Normal  interpedicular  dis- 
tance 


Radiologic Findings in DMC Syndrome 





Pelvis and Hip Joints 


Os ilium crest with semi- 
lunar lacy appearance and 
irregular thickening 

Os ilium small, diminished 
vertical height 

Wide and irregular sacroiliac 
joint 

Small sacroiliac notch 

Hypoplastic acetabulum 


Delayed, hypoplastic de- 
formed femoral head and 
neck 

Femoral neck beaked medi- 
ally 


Bilateral dislocation of hip 
joint, laterally and  su- 
periorly 

Bilateral coxa valga 

Delayed deficient  ossifica- 
tion of ischiopubic syn- 
chondrosis 

Plump, deformed, widened 
superior and inferior pubic 
ramus 


Wide symphysis pubis 





Spine 


There is generalized platyspondyly (fig. 3). During 
childhood the disc spaces are rather wide and become 
narrowed with age (fig. 4). The characteristic double 


Fig. 4.— Lumbar and dorsal spine 
of patient S. A, Age 5. Central con- 
striction, wide intervertebral spaces, 
mild posterior vertebral scalloping, 
and elongated laminae. B, Age 11 
Square vertebral body, sclerosed end 
plates, and marked posterior scal- 
loping. C, Age 18. Rectangular verte- 
bral bodies and bony appositional 
layers at both vertebral surfaces. 





Fig. 5. — Cervical spine of patient 
Y. at age 15. Vertebral bodies show 
anterior wedging. Note slight irregu- 
larity of end plate surfaces and hypo- 
plastic odontoid process. No double 
humping or scalloping present 


hump is already noticeable at the age of 4 years. 

The changes are most apparent between the ages of 
8 and 12 years (fig. 4B). With adolescence, appositional 
bone layers appear distinctly, and the vertebral bodies 
become almost rectangular in shape (fig. 48). The pos- 
terior scalloping persists from the age of 4 to 25 years, 
when the layers of appositional bone have fused and 


the bodies are rectangular. The previous end plates 
LI 
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TABLE 2 
Differential Diagnosis 








Spondylo- 
epiphyseal Spondylo- 
DMC Morquio's Dysplasia metaphyseal 
Spinal Findings Syndrome Disease Tarda Dysplasia j 
PlatyspoaDdVIV °c kc isang x arn E a A A - uu -+ Jj- 
Véenabral Bum. <6<46644 dee hx XR X RR x ces Double — Posterior, =s 


single, dense 


Hypoplasia of thoracolumbar vertebrae —- + — — 
Odontoid hypoplastic process ............ + ue Normal Normal 
Increased anterior-posterior diameter ...... -- — + JL 
Wide dis 60006 222 iai ‘ree T" + Narrow — 
GIDDUS uu sione doe REOR RORIS UNO DOCE th — + — Kyphosis 
Sclerotic irregular end plates ............. == — + + 

+ 4 + 


Anterior OWING i.422-ke OO Ha — 














Fig. 6. — Pelvis and hip joints of patient S. A, Age 6. Characteristic semilunar lacy appearance of iliac crests and typical femoral heads and symphysis 
pubis. B, Age 11. 


e 





Fig. 7.— Pelvis and hip joints of patient Mo. A, Age 18. Acetabular roofs almost vertical. B, Age 25. Remnants of iliac crest still visible. Hips are dis- 


located to level of iliac crests. Ischiopubic synchondrosis fused yet symphysis pubis still wide open. 
oe 
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Fig. 8. — Shoulder of patient 
Mr., age 5. 


remain as ruptured dense lines. The radiologic findings 
in the spine are summarized in table 1. 

Other bone dysplasias must be taken into considera- 
tion in the differential diagnosis. In Morquio's disease, 
both end plates of the vertebral bodies are flattened, 
irregular, and without a humplike elevation. The thoraco- 
lumbar vertebrae are hypoplastic, and central tonguing 
or hook-shaped bodies are present during childhood. 
Durire adulthood the vertebral bodies became flattened 
and rectangular in shape. The hypoplastic odontoid 
process is present in both Morquio's disease and DMC 
syndrome (fig. 5). 

In spondyloepiphyseal dysplasia tarda, the flattened 
vertebral bodies have a humplike area of dense bone at 
the central and posterior part of both end plates, but 
the double hump with central constriction is absent. 
The disc spaces are narrowed with premature degenera- 
tive changes. 

In spondylometaphyseal dysplasia (Kozlowski), the 
flattened bodies have irregular sclerotic end plates, no 
humplike elevation is seen, and well defined tonguing 
or pointing at the anterior aspect of the vertebral body 
is usually present. Moreover, there is a marked increase 
in the anteroposterior diameter, a lateral extension ex- 
ternal to the pedicles in the transverse diameter, and 
dorsal kyphosis. The differential signs are listed in 
table 2. 


Pelvis and Hip Joints 


In our experience, the peculiar radiographic signs in 
the pelvis as well as in the spine represent the most 


consistent diagnostic skeletal findings in DMC syn- 
drome. 

The semilunar lacy appearance of the iliac crests, 
the wide sacroiliac joints, and a small acute sacroiliac 
notch are characteristic (fig. 64). The acetabulum is 
flat, hypoplastic, and irregular, the head of the femur is 
small and dislocated with many supernumerary centers; 
and the neck of the femur is thick and plump. The 
ischiopubic synchondrosis is much wider than normal 
and the pubic rami as well as the symphysis pubis are 
also widened (fig. 64). The evolution of these findings 
over time cag be seen in figures 6B and 7B. The hy- 
poplastic deformed femoral heads tend to point laterally 
and superiorly. Figure 7B shows the remains of the 
somewhat disrupted, dense lines at the iliac crests. 
Marked dislocation of both femurs in later years is well 
shown. The radiologic findings in the pelvis and hip 
joints are summarized in table 1. 

On lateral view of the sternum, the ends of the ribs 
flare with wide costochondral junctions. The sternal 
bones bulge forward slightly. 


Upper Extremities 


The height of the scapula is decreased and its inferior 
angle is concave. The glenoid fossa is flat. The meta- 
physeal end of the acromion is flared (fig. 8). The 
humeri are short and broad with rather marked de- 
formities in both the shoulder and the elbow joints. 

The development of the hand abnormalities is well 
shown in figure 9. The major changes are best seen at 
9 years of age (fig. 94). The carpal bones are small and 
irregular with severe involvement of the proximal row. 
Accessory ossification centers at the distal ends of the 
first metacarpal and the distal ends of the proximal 
phalanges are apparent. By age 18 (fig. 9B), the tubular 
bones of the hands are short and thick, and the carpal 
bones, especially the navicular and lunate, are irregular 
and rather small. With advancing age there is epiphyseal 
fusion and disappearance of the described epiphyseal 
peculiarities. 

Similar changes are seen in patient A. at 614 years 
(fig. 10). Accessory ossification centers, irregularity of 
length, and cone-shaped epiphyses, especially in the 
thumb, are apparent. Here, too, the carpal bones are 
small and irregular with severe changes in the proximal 
row. 

The marked shortening of the metatarsals and 
phalanges with flaring of their ends are well demon- 
strated in patient S. at 18 years of age (fig. 11). 


Discussion 


The patients described by Dyggve et al. [1] as hav- 
ing Morquio-Ullrich disease in fact had a separate and 
distinct entity characterized by mental retardation, short 
trunked dwarfism, and pathognomic radiologic features 
in the bony skeleton. The skeletal abnormalities include 


peculiarly shaped vertebrae with the appearance of a 
a 
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Fig. 10.—Hand of patient A., age 6%, showing 
characteristic first metacarpal distal accessory ossifi- 
cation centers, notched phalangeal ends, and cone- 
shaped epiphyses. 


double hump and a central constriction, becoming more 
distinct in late childhood; a lacelike appearance of the 
iliac crests, persisting until adulthood; and an unusual 
growth pattern of the long bones of the hand and feet. 
The absence of proximal metacarpal pointing, the ab- 
sence of distal radial and ulnar obliquity at the wrist 
joint, and the absence of hypoplasia of one or more 
dorsolumbar vertebrae with gibbus formation and ky- 


phosis all clearly differentiate DMC syndrome from the 
E 


Fig. 9. — Hand of patient S. A, Age 5. Small and 
irregular carpal bones with more severe involve- 
ment of proximal row. Accessory ossification cen- 
ters at distal ends of second through fifth proximal 
phalanges and first metacarpal. B, Age 18. Tubular 
bones of hands are short and thick. Carpal bones 
irregular; navicular and lunate bones dispropor- 
tionately small. 


Fig. 11.— Foot of patient S., age 18. Meta- 
tarsals and phalanges short and with flared 
ends. 


Hunter-Hurler dysostosis multiplex group of diseases 
and Morquio's disease. DMC syndrome does not pro- 
duce corneal clouding, hyperextensibility of joints, 
changes in the dental enamel, or an increase in urinary 
mucopolysaccharide excretion, as seen in Morquio's 
disease. 

This report adds a further eight patients with DMC 
syndrome to the medical literature and increases the 
total number to 29. The fact that these families had 
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several affected children, together with the presence of 
parertal consanguinity in one case, makes autosomal 
recessive inheritance extremely likely. Chromosomes 
appear to be normal, and no biochemical lesion has yet 
been identified which could be used to detect carriers. 
Intratamilial variation of gene expression is slight. In- 


. trauterine diagnosis by radiography has not been at- 


temped in this disease. The diagnosis may be made 
within the first months of life. 

Although the prognosis for survival is better than in 
Morquio's disease and the physical disability slightly 
less, the moderate to severe mental retardation makes 
it an even more handicapping disease. The patients de- 
scribed are trainable but not educable. They have not 
suffered unduly from intercurrent infections or medical 
problems other than those related to the disturbed 
growth of bone. Our oldest patient has completed al- 
most three decades and is in relatively good health. 

Although genetic counseling has been repeatedly and 
painstakingly given to these two families, their cultural 
and religious attitudes have precluded the use of adop- 
tion or artificial insemination. Curtailment of further 
reproduction was elected by the Muslim family but not 
by the Jewish family. 

Rimoin et al. [13] have examined costochondral junc- 
tion and pelvic crest specimens from DMC patients by 
light microscopy and have noticed small foci of multi- 
nucleated cells, surrounded by a dense-staining ring of 
collagen, scattered within a very fibrous-appearing 
matrix. Storage vacuoles were not observed on electron 
microscopic examination of cartilage cells taken from 
DMC patients [13]. Linker et al. [12] detected a slow- 
moving spot, possibly a glycoprotein, on urine electro- 
phorosis, but the basic defect remains unknown. 
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The Anatomic Splenic Flexure: An Ultrasonic Renal Impostor 


RITA LITTLEWOOD TEELE,’ ARTHUR T. ROSENFIELD,2 AND GERALD S. FREEDMAN? 


The anatomic splenic flexure of the colon occupies the 
' left renal fossa in patients with agenesis or ectopia of 
the left kidney. On ultrasonic scans, the colon filled with 
stool or fluid may simulate a kidney or mass. This mass 
is often comma shaped on the transverse scans and lacks 
good definition of its inferior margin on longitudinal 
scans. An evaluation of a patient with only right renal 
function should combine radiologic techniques with 
ultrasonography to establish the correct diagnosis. 


Introduction 


Several authors have recently described the location 
and radiographic appearance of the anatomic splenic 
flexure of the colon in patients with absence or ectopia 
of the left kidney [1-3]. In such cases, the anatomic 
splenic flexure occupies the left renal fossa and, if 
filled with air or barium, is seen medial to the stomach. 
During a barium enema, the contrast material follows a 
clockwise path as it flows from the splenic flexure to the 
transverse colon. On ultrasonic examination, the splenic 
flexure of the colon, when located in the left renal 
fossa, may simulate a kidney or mass because of echoes 
from its solid or fluid contents. 

A brief review of the embryologv which results in 
the medial location of the splenic flexure provides back- 
ground for our cases. In the human embryo, the intricate 
interplay between metanephric blastema and develop- 
ing ureteric buds should result in the creation of two 
kidneys by the sixth week of intrauterine life [4]. If this 
relatiorehip is disrupted and there is agenesis or ectopia 
of the left kidney, the fascia in the left renal fossa does 
not develop [5]. The colon, which reenters the abdomi- 
nal cavity from the umbilicus during the tenth week of 
gestation [6], moves into this empty left renal fossa 
and the colonic mesentery becomes fused to the pos- 
terior peritoneum to form the phrenicocolic ligament. 
This ligament attaches the colon to the left hemi- 
diaphragm at the level of the tenth and eleventh ribs 
[7], forming a support for the spleen and defining the 
splenic flexure of the colon [8]. 


Case Reports 
Case 7 


This boy was born with multiple anomalies including high 
imperforate anus, absence of the distal sacrum, hemiverte- 
brae, and a solitary right kidney. Immediately after birth he 
had an anoproctoplasty and a rectourethral fistula was closed. 
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Because of chronic constipation and fecal and urinary in- 
continence, he was referred to the Children's Hospital Medi- 
cal Center when he was 10 years old. 

An intravenous urogram (fig. 7A) revealed a normally 
functioning, hypertrophied right kidney. A large quantity of 
stool throughout the colon made it impossible to discern 
the course of the left colon and the position of the splenic 
flexure. A barium enema subsequently showed the contrast 
material to pass medially and then in a clockwise direction 
as it flowed into the transverse colon (fig. 18}. Ultrasonog- 
raphy showed a mass in the left renal fossa (fig. 2), Com- 
paríson of radiographic studies and ultrasonic scans indicated 
the mass was actually the splenic flexure of the colon filled 
with stool. 

Comment. This patient demonstrates a recognized asso- 
ciation of anomalies probably secondary to a common insult 
shared by the developing tissues in the first 5 weeks of in- 
trauterine life [9]. These include vertebral defects, vascular 
anomalies, anal atresia, tracheoesophageal fistula with 
esophageal atresia, and radial and renal dysplasia [10]. Ap- 
proximately 50% of affected patients have renal abnor- 
malities [9]. 


Case 2 


A 15-year-old male was admitted to Yale-New Haven 
Hospital with pain in the right flank following a fall from a 
tree. The intravenous urogram showed a hypertrophied right 
kidney; the splenic flexure was in a medial position (fig. 3). 
Ultrasonic examination of the renal areas demonstrated a 
kidney on the right and a mass with central echoes that sug- 
gested a kidney on the left (fig. 4). However, dynamic and 
Static radionuclide renal scans using ?"Tc DTPA showed 
no activity on the left and, at cystoscopy, the left hemi- 
trigone and left ureteral orifice were absent. On repeat 
ultrasonic examination, the pseudokidney on the left dis- 
appeared. 

Comment. Estimates of the frequency of renal agenesis 
range from one in 552 to one in 1,286 [11]. Unilateral rena! 
agenesis is most often of the left kidney [6]. Although 
usually asymptomatic, individuals with this condition may 
come to medical attention because of unrelated abdominal 
pain, a genital anomaly (especially females), or complaints 
referable to the urinary tract [12]. Of the pediatric and adult 
patients seen following renal trauma, 1% and 0.4%, respec- 
tively, have a solitary kidney [13]. In one large series [12] 
49.3% of patients with absence of a kidney had absence of 
the ipsilateral hemitrigone and ureteral orifice, While these 
findings are helpful confirmatory evidence for agenesis (in 
the absence of ectopic ureteral insertion), the location of the 
splenic flexure is more reliable [3]. 
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Case 3 


This 15-year-old female was admitted with abdominal 
pain and a firm mass in the right lower quadrant. An intra- 
venous urogram and ultrasonic examination demonstrated a 
kidney in the right renal fossa rotated slightly outward on 
its long axis. The other kidney was ectopic, lying just to 
the right of midline in the lower abdomen (fig. 5A). Radio- 
graphs also revealed medial displacement of a gas-filled 
descending colon. Ultrasonic scans of the left renal fossa 
demonstrated multiple echoes without outlining a discrete 
mass (fig. 5B). 

Comment. Unfused, crossed renal ectopia is quite rare. 
Campbell [11] cited an incidence of one in 1,300 in a series 
which apparently included fused and unfused ectopia. 
Ectopic kidneys are usually located in the pelvis. Pain is a 
common symptom, although there is no discernable correla- 
tion with infection, renal blood supply, level of ectopia, 
calyceal configuration, or parity [14]. Fascia develops around 
the kidney in its ectopic location, and the left renal fossa is 
occupied by the colon [1]. 


Fig. 1.— Case 1. A, Intravenous urogram 
showing large solitary right kidney and 
anomalies of dorsal spine and sacrum. 
Course of stool-filled colon not visible. B, 
Spot film from barium study showing course 
of colon as barium flows in retrograde man- 
ner. Note medial position of descending 
colon and clockwise path to transverse 
colon. 


Case 4 


A 4-year-old boy was referred to Children's Hospital 
Medical Center because his height and weight were below 
the third percentile. He had no history of urinary tract infec- 
tion. An intravenous urogram revealed a solitary right kidney. 
Radiographs showed a normal position of the splenic flexure 
of the colon, indicating that the renal fossa was occupied 
by tissue of renal origin (fig. 6). Ultrasonic scans demon- 
strated a normal right kidney and a unilocular cystic mass 
in the left renal fossa (fig. 7). At surgery, a multicystic 
dysplastic kidney composed primarily of one large cyst was 
removed. 

Comment. A multicystic dysplastic kidney may result 
from pelvoinfundibular atresia occurring during weeks 8-10 
of embryogenesis [15]. Cause of the pelvoinfundibular atresia 
is unknown. Primitive renal tissue is found in the multi- 
cystic dysplastic kidney, Gerota's fascia around the kidney 
is well formed, and the splenic flexure of the colon is in 
normal position. 
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Spine 





Fig. 3.—Case 2. Intravenous urogram following abdominal trauma 
showing normally functioning large right kidney. Medial location of splenic 
flexure of colon indicates absence or ectopia of left kidney. Contrast 
enema would follow arrows. 


Discussion 


Nonfunction of a left kidney on intravenous urography 
may be difficult to differentiate from absence or ectopia 
of the left kidney. Use of ultrasonography has been ad- 





Fig. 2. — Case 1. A, Transverse ab- 
dominal scan 5 cm above iliac crest 
(T * 5) of prone patient showing 
normal right kidney. Note comma- 
shaped, stool-filled colon simulating 
mass in left renal fossa. B, Longi- 
tudinal scan 3 cm left of midline 
(L — 3) demonstrating poor inferior 
margin of colonic “pseudomass’ 


vocated as part of the evaluation of a unilateral non- 
visualizing kidney [13, 16]. To avoid mistaking the 
colon for a mass in the left renal fossa, we recommend 
the following procedure. 

If, on intravenous urogram, a kidney cannot be seen 
in the left renal fossa, a search for the kidney in an 
ectopic location is made. (Hypertrophy of the right 
kidney indicates either absence or longstanding non- 
function of the left kidney.) The position of the anatomic 
splenic flexure is established next. In many patients 
prone or upright radiographs may be required in addi- 
tion to plain films since the splenic flexure is high and 
posterior and will often fill with air in these positions. 
Otherwise, retrograde insufflation of air or barium is 
necessary. If the colon is in normal position, ultrasonic 
evaluation of both renal fossae can be performed with 
the assurance that whatever is noted in the left renal 
fossa is of renal origin. A cystic mass visualized under 
these circumstances can then be punctured for chemical 
and cytologic analysis. 

If urograms or films showing the medial position of 
the splenic flexure are not available, there are several 
clues to the ultrasonic diagnosis of absent or ectopic 
left kidney. The colonic pseudomass often lacks well 
defined borders, especially inferiorly. A  stool-filled 
colon can be traced into the pelvis with careful longi- 
tudinal scanning. Random dense echoes usually are 
produced by gas within the mass. On prone transverse 
scans, the colonic mass is comma shaped (fig. 24). 
Presumably, the descending colon passing laterally 
and inferiorly into the pelvis produces the tail of the 
comma on scans done just above the iliac crest. On 
higher scans, the tip of the spleen forms the tail. With 
the patient supine, the mass may change as the gas in 
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Fig. 4.— Case 2. A, Transverse and 
longitudinal scans showing normal 
right kidney and pseudokidney pro- 
duced by stool and gas in left colon. 
B, Repeat scans with gray scale ultra- 
sound showing disappearance of left 
pseudokidney; renal fossa now filled 
with gas. 
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Fig. 5. — Transverse scans of case 
3. A, Abdomen 8 cm above symphysis 
pubis (S + 8) showing ectopic kid- 
ney located right of midline next to 
spine. B, Right kidney with patient 
prone showing collecting system 
more anterior than usual because of 
rotation. Colon seen as poorly defined 
mass in left renal fossa. 





Fig. 6.— Case 4. Plain film of abdomen showing normal position of 
colon. Arrows trace course barium would follow during enema. Renal 
tissue was assumed present in left renal fossa. Intravenous urogram 
showed good function of solitary right kidney. 


the colon rises; however, it is often difficult to scan the 
left renal fossa through the stomach and small bowel. 
Further evidence that the descending colon is in the 
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left renal fossa could be provided by scans revealing 
an ectopic left kidney. 

Patients who have had a left transabdominal radical 
nephrectomy may pose diagnostic problems. During 
surgery, the splenic flexure of the colon is mobilized 
and the left kidney and the perirenal fascia are removed. 
After the colon is replaced in the abdomen, it may oc- 
cupy the vacated left renal fossa and become fixed 
there, especially if radiation therapy is given post- 
operatively. We believe that ultrasonic evaluation of 
such patients will depict the colon as a mass, and it 
may be difficult to differentiate colon from recurrent 
tumor. Repeat scans on another day or following a 
cleansing enema may be helpful. 
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B-Mode Ultrasound and the Nonvisualizing Kidney in Pediatrics 


ARNOLD SHKOLNIK' 


‘Ultrasonic definition of the kidney is independent of 
' renal function and therefore capable of imaging impaired 
or dysplastic renal tissue. In 28 cases, B-mode scanning 
delinsated one or both kidneys which failed to visualize 
during intravenous pyelography. Similar imaging of both 
kidneys was obtained in 10 cases of renal failure in 
which intravenous pyelography was not attempted. The 
presence and relative severity of hydronephrosis was 
established. In three cases of multicystic kidney, a diag- 
nostic appearance was elicited. In these instances, in one 
additional case of renal dysplasia, and in three cases of 
severe obstructive uropathy, sonography provided the 
only presurgical definition of the abnormal kidney. Sus- 
pected kidney enlargement was rapidly confirmed in a 
case of renal vein thrombosis and excluded in a case of 
chronic renal failure. In both instances hydronephrosis 
was axcluded. in 12 of the 38 cases, ultrasonic guidance 
was utilized for percutaneous renal biopsy. 


Ultresonic definition of the kidney does not depend on 
rena! function. Thus B-mode scanning is capable of rap- 
idly imaging functionally impaired kidneys and dysplas- 
tic renal tissue not visualized during intravenous pyelog- 
raphy or radionuclide renography. This paper emphasizes 
the value of this capability in pediatrics. 


Materials and Methods 


In the past year at Children's Memorial Hospital, B-mode 
ultrasonic renal scans were obtained in 28 patients in whom 
one or both kidneys failed to visualize during intravenous 
pyelography and in 10 patients with renal failure in whom 
pyelography was not attempted. The abnormalities studied 
and the corresponding results of intravenous pyelography 
and radionuclide imaging are summarized in table 1. 

A commercial gray scale ultrasound unit (Rohnar 5530) 
was used for all studies, utilizing a 2.25 mH flat transducer 
13 mm in diameter. Most patients were scanned in the prone 
position; supine scanning was performed when patients 
coulc not remain prone and for imaging of renal transplants. 
Sedation was not required. 


Results 


In each case, B-mode scanning delineated the kidney 
or kidneys in question. In addition to establishing kidney 
size and configuration, a normal pelvocaliceal pattern 
was identified or the presence and relative severity of 
hydronephrosis was confirmed. In each case of multi- 
cystic kidney, sonography was diagnostic. In these in- 
stances as well as in one additional type of renal dys- 
plasia and three cases of severe unilateral obstructive 


uropathy, ultrasonic scanning provided the only imaging 
of the abnormal kidney prior to definitive surgery. In 12 
of the 38 cases, ultrasonic guidance was utilized for 
percutaneous renal biopsy. 


Representative Case Reports 
Multicystic Kidney (Case 1) 


A mass was palpated in the left flank of a 3-day-old boy. 
Intravenous pyelography failed to define the left kidney. 
Following comprehensive scanning of the mass which con- 
firmed the presence of multiple cysts, the kidney was ex- 
cised (fig. 1). 

A sonogram documenting severe unilateral hydronephrosis 
in a 1-week-old infant is shown for comparison (fig. 2). 
Visualization of this obstructed kidney by means of intra- 
venous pyelography was delayed for 48 hr. 


Renal Dysplasia (Case 2) 


Intravenous pyelography in a 3-year-old giri with recur- 
rent urinary tract infections revealed only a hydronephrotic 
right kidney. Left renal function was not demonstrable dur- 
ing radionuclide imaging. A cystogram revealed bilateral 
reflux with the left ureter ending blindly (fig. 34). 

A small complex left renal structure was identified on 
transverse sonography (fig. 3B) and a corresponding longi- 
tudinal scan. At surgery, the patient's right ureter was 
reimplanted. A small dysplastic left kidney with its ureter 
was removed (fig. 3C). An example of renal agenesis is 
shown for comparison (fig. 4). 


Obstructive Uropathy (Case 3) 


Urinary tract infections persisted in a 4-year-old gir! with 
a history of bilateral ureteral reimplantation during infancy. 
intravenous pyelography displayed only a hydronephrotic left 
kidney. Radionuclide imaging, as well as attempted retro- 
grade and percutaneous antegrade pyelography, failed to 
define the right kidney. 

A transverse scan confirmed bilateral hydronephrosis, 
more pronounced on the right side (fig. 5). At surgery, ob- 
struction of the right ureterovesical junction was found. 


Chronic Renal Failure (Case 4] 


One week after renal transplant, a 3-year-old boy de- 
veloped severe right-sided abdominal pain; palpation sug- 
gested a right flank mass. Inasmuch as the patient's kidneys 
had not been removed, diagnostic considerations included 
right renal vein thrombosis and hydronephrosis secondary to 
postsurgical obstruction of the right ureter. Because previous 
intravenous pyelography had failed to delineate the kidneys 
and radionuclide imaging had been delayed, ultrasonography 
was performed. 
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TABLE 1 


Cases with Impaired Renal Function 








Abnormality 


No Definition 


Radionuclide Imaging 


Delayed Function Total 





Intravenous pyelography: 
One kidney not visualized: 
Multicystic kidhoy .i.icuoss yo s 
Other renal dysplasia ............ 
Obstructive uropathy ............ 
Both kidneys not visualized: 
Chronic: renal failure ...5..2.:2s s 


Subtotal x hoes dos OR RR aee 


Intravenous pyelography not attempted: 
Acute hemolytic uremic syndrome .... 
Chronic renal failure .............. 
Rejection of renal transplant ........ 
Renal vein thrombosis 
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O 15 15 
21 28 
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Fig. 1. — Case 1. Left multicystic kidney. Transverse ultrasonogram of 
prone patient limited to area of left kidney defining septations (arrows) 
encompassing three large cysts. (Reprinted with permission from Shkolnik 
A: Techniques for abdominal and renal B-mode ultrasound examination 
of infants and children. App/ Radiol Nov/Dec 1976) 


Longitudinal scanning revealed a small right kidney, with 
hydronephrosis excluded by a normal pelvocaliceal echo 
pattern (fig. 6). Additional scans demonstrated a similar 
appearance of the left kidney. The patient's symptoms re- 
sponded to conservative measures. 


Left Renal Vein Thrombosis (Case 5) 


The intravenous pyelogram and renal ultrasonogram ap- 
peared normal at the onset of nephrotic syndrome in a 20- 
month-old girl. The patient developed oliguria and hematuria 
4 months later; a large left flank mass was palpated, prompt- 
ing a diagnosis of left renal vein thrombosis. Intravenous 


Fig. 2.— Congenital obstruction of right ureteropelvic junction in 
1-week-old infant. Transverse prore scan 3 cm above posterior iliac 
crest (IC) showing normal appearing left kidney. Absence of internal 
echoes in enlarged right kidney indicative of severe hydronephrosis, with 
medially positioned distended renal pelvis (arrow). M midline. 


pyelography was not attempted. Ultrasonography was per- 
formed to confirm left renal enlargement and to exclude 
hydronephrosis. 

Due to her discomfort when prone, the patient was studied 
in the supine position. A transverse scan, requiring no longer 
than 10 sec, provided the desired information (fig. 7). 
Radionuclide imaging over a 17 hr period revealed the en- 
larged kidney and diminished bilateral renal function. Sub- 
sequent femoral venography confirmed obstruction of the 
inferior vena cava consistent with thrombus extension from 
the left renal vein. Medical management was instituted, and 
sonography 14 days later revealed slight diminution in the 
size of the left kidney. 
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Fig. 3. — Case 2. Left renal dysplasia. A, Posteroanterior cystogram (corresponding to prone position of patient during scanning) showing level of scan 
(fig. 38) measured from posterior iliac crest to midplane of transducer. B, Transverse prone ultrasonogram outlining small mass with multiple interna! 
echoes in left paravertebral area (arrow). Echo-free area anterior to spine (open arrow) is result of acoustical interference of bone. Hydronephrotic patter: 
of right renal pelvis more clearly defined on corresponding longitudinal scan (not shown). C, Hemisected dysplastic left kidney with atretic proximal ureter 
Intact renal tissue measured 4 X 8 X 15 mm. 





Fig. 4. — Left renal agenesis. Transverse prone ultrasonogram without 
evidence of renal substance on left. Homogeneous dense echo pattern 
due to muscle, soft tissue, and bowel gas. Separation of pelvic echoes 
(arrows) indicates moderate hydronephrosis, also evident on intravenous 
pyelogram (not shown). 


Acute Hemolytic Uremic Syndrome (Case 6) 


Renal biopsy was desired in an 8-year-old boy with anemia, 
thrombocytopenia, and a blood urea nitrogen level of 190 
mg/100 ml. Ultrasonic scanning was used for kidney defini- 
tion and biopsy guidance. 


Fig. 5.— Case 3. Severe right obstructive uropathy. Transverse prone 
sonogram delineating each hydronephrotic kidney. Pelvic distention 
(arrows) considerably greater on right 


A rolled sheet was placed under the abdomen ot the prone 
patient to minimize anterior movement of the kidneys. A 
series of transverse scans revealed symmetrically large kid- 
neys. A longitudinal scan of the right kidney displayed 
normal pelvocaliceal echoes (fig. 8A). A similar scan 1 cm 
laterad indicated a plane outside of this area, on which the 
skin was marked at a point over the lower pole of the kidney 
(fig. 8B). Following surgical preparation of the skin and 
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Fig. 6.— Case 4. Chronic renal failure. Longitudinal prone ultrasono- 
gram outlining rather small kidney (white arrows) with normal 


configuration of pelvocaliceal echoes (b/ack arrows). 








Fig. 7.— Case 5. Left renal vein thrombosis. Transverse abdominal 
ultrasonogram 6 cm below xiphoid process revealing marked enlargement 
of left kidney (arrow). Pelvocaliceal echos appear normal. Note marked 
convexity of distended abdomen. 





Fig. 8.— Case 6. Acute hemolytic uremic syndrome. A, Longitudinal prone ultrasonogram 3 cm right of midline showing normal pelvocaliceal echoes 
(arrows) and outlining lower pole of kidney. B, Renal biopsy guidance. Longitudinal prone sonogram 4 cm right of midline showing needle site and solid 


renal parenchyma lateral to collecting system. 


local anesthetic infiltration, a 23-guage spinal needle was 
introduced through marked area and advanced into the kid- 
ney, as indicated by its movements with patient respiration. 
The needle was withdrawn, its depth verified, and the se- 
quence repeated with the biopsy needle. Similar guidance 
for biopsy of a renal transplant is shown in figure 9. 


Discussion 


The capabilities of B-mode ultrasonic renal imaging 
illustrated in the above cases include the following: 

1. Confirmation of renal presence, size, and configu- 
ration regardless of its functional status. This rapid 
method of kidney assessment is particularly beneficial in 
the evaluation of the acutely ill patient. 

2. Exclusion of hydronephrosis or documentation of 
its presence and relative severity [1, 2]. 


3. Identification of multicystic kidney [3]. Successful 
delineation of multiple cysts depends on their size and 
location, and may require scanning multiple planes and 
projections of the kidney. Isolated cysts and solid intra- 
renal masses can also be identified [4—7]. 

4. Guidance for percutaneous renal biopsy [8]. 

In addition to monitoring the biopsy of impaired kid- 
neys, ultrasonic scanning was similarly ultilized in sev- 
eral instances in which fluoroscopic control was feasible. 
Thus radiation exposure of the patient and medical per- 
sonnel was avoided. In all instances a satisfactory tissue 
specimen was obtained (table 2). Renal cyst aspiration 
has been accomplished in a similar manner [9]. 

Ultrasonic renal scanning is painless, noninvasive, 
and apparently safe. The energy levels utilized for diag- 
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" | studies. Patient preparation is not required and oral in- 
R8 take need not be restricted; infants can be fed during 
the scanning procedure. 

In conclusion, B-mode ultrasonography provides rapid 
imaging of impaired kidneys and dysplastic renal tissue 
not visualized during intravenous pyelography or radio- 
nuclide renography. Sonography can be used in lieu of 
these function-dependent procedures for the rapid as- 
sessment of compromised kidneys and for percutaneous 
renal biopsy guidance. 
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Differential Diagnostic Features of the 
Radionuclide Scrotal Image 


FRED S. MISHKIN' 


Differential diagnosis of scrotal lesions is aided by 
correlating radionuclide images with clinical findings. 
Subacute torsion is associated with peripheral hyperemia 
and can be mistaken for an inflammatory process; how- 
ever, in a review of 128 studies, torsion and orchiectomy 
were the only processes encountered which had a center 
truly devoid of activity on the tissue phase compared to 
the normal side. Other lesions such as acute inflamma- 
tion, abscess, hematoma, and hemorrhagic tumor may 
superficially appear to lack central activity but invariably 
contain at least as much activity when compared to the 
normal side. 


Introduction 


Scrotal radionuclide imaging provides useful informa- 
tion concerning the vascular supply and the extracellular 
tissue space of the scrotal contents [1, 2]. Information 
from such studies combined with clinical findings al- 
most invariably allows distinction between inflammatory 
disease and torsion of the spermatic cord [3]. Certain 
abnormalities have appearances characterized by peri- 
pherally increased and centrally decreased activity [4]. 
These include subacute spermatic cord torsion (more 
than 48 hr old), testicular abscess, testicular neoplasm 
with necrosis, and testicular hematoma. Subtle differ- 
ences in the radionuclide images of subacute torsion 
and the other entities allow reliable distinction between 
them. The cases illustrated demonstrate differential 
features and emphasize that diagnosis is most reliably 
made by considering both the image and clinical find- 
ings. 


Materials and Methods 


Prior to radionuclide imaging, the scrotum is suspended 
in a tape sling between the thighs, and the gauze-covered 
penis is taped to the lower anterior abdominal wall. The 
scrotum is centered beneath an Anger camera equipped with 
a low energy converging collimator. A bolus of 10 mCi 9™Tc 
pertechnetate is injected into the medial antecubital vein; 
amounts are reduced for pediatric patients. When activity 
appears in the iliac arteries, two 10 sec images are obtained 
(the perfusion phase). Immediately afterward, an image is 
made containing 300,000 counts, representing the tissue 
phase. Delay results in image degradation with accumula- 
tion of bladder activity. Patients are then examined to cor- 
relate clinical findings with images. Perchlorate is adminis- 
tered to the pediatric patient to reduce thyroidal irradiation. 
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Results 


At our institution, 128 radionuclide studies of the 
scrotum were performed on 122 patients over a 3 year 
period. Figure 1 demonstrates the features of a normal 
study. Our studies have included 58 patients with acute 
epididymoorchitis (fig. 2); five patients with acute tor- 
sion of the spermatic cord; eight patients with subacute 
torsion of the spermatic cord (fig. 3); three each with 
hydroceles and orchiectomy; two each with testicular 
atrophy, neoplasm, trauma, and hernia; one each with 
torsion of the appendix testis or appendix epididymis, 
an absent scrotum, and a variety of miscellaneous con- 
ditions; and 20 normal individuals. 

All 13 cases of spermatic cord torsion were correctly 
diagnosed by imaging. One case, which spontaneously 
underwent detorsion, had a normal image and appeared 
normal at surgery. One case each of torsion of the ap- 
pendix testis and appendix epididymis had normal 
images. Two cases of hydrocele showed marked en- 
largement of a relatively lucent scrotal sac with a central 
nidus of activity, presumably representing the normal 
testis and epididymis. In one case the hydrocele was 
bilateral and presented a striking picture outlining the 
median raphe and scrotal sacs bilaterally [5]. The scan 
image in hydrocele is analogous to the clinical findings 
on transillumination. 

In 27 cases the tissue phase showed increased peri- 
pheral activity and a relatively lucent center of the 
scrotal contents. These included eight with subacute 
spermatic cord torsion (fig. 3), three with orchiectomy, 
10 with testicular abscesses (fig. 4), two with inflam- 
mation, two with trauma, one with a hemorrhagic neo- 
plasm (fig. 5), and one with a hydrocele. 


Discussion 


While superficially the images are similar, closer 
analysis reveals distinctive differential features. Only 
torsion or orchiectomy show a center that has an abso- 
lute decrease in activity compared to the normal side. 
All others have only a relative decrease in activity com- 
pared to the hyperemic periphery. The apparent lucent 
center actually contains as much (usually an abscess) 
or more (probably acute inflammatory disease) activity 
than the normal side. If inflammation or neoplastic dis- 
ease is present, the testicle usually appears much larger 
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Fig. 1.— Normal scrotum. A, Per- 
fusion phase showing iliofemoral sys- 
tem framing image and equal activity 
bilaterally in scrotal area. Spermatic 
cord not delineated. B, Tissue phase 
faintly demonstrating spermatic cord 
area (arrow) bilaterally entering 
scrotal area. Faint outline of pudental 
supply (curved arrow) extends from 
iliac region to area of spermatic 
cord. Scrotal contents have more 
activity than thigh soft tissue but 
discrete structures not visible. 


Fig. 2.—Acute left epididymo- 
orchitis. 15 year-old with painful 
testicular swelling for 3 days. A, Per- 
fusion phase demonstrating marked 
hyperemia to left scrotal contents. 
B, Tissue phase showing thickened 
left spermatic cord (arrows), 
swelling, and marked increase in pe- 
ripheral activity of left scrotal con- 
tents. Although center of left scrotal 
contents appears relatively lucent, it 
contains more activity than normal 


right side. 
o 


Fig. 3.— Subacute torsion of left 
spermatic cord. 14-year-old with sud- 
den onset of torsion 3 days before 
imaging. Infarcted edematous testicle 
later resected. A, Perfusion phase 
demonstrating apparently equal bi- 
lateral activity in spermatic cord. 
Perfused portion of left scrotal area 
appears larger than right since re- 
active periphery visualizes outline of 
entire scrotum. Right testicle (arrows) 
is perfused; left remains as central 
lucent area surrounded by swollen, 
hyperemic tissue. B, Tissue phase 
showing slight scrotal swelling on 
left. Empty left testicular area shows 
much less activity than normal right 
testicle. 


RADIONUCLIDE SCROTAL IMAGE 


than its mate. On the other hand, a torsion cause$'swell- 
ing but usually does not enlarge the scrotal image 
significantly. Increased peripheral activity, seen in 


reaction to the vascular insult, with the pudendal rather 

than the testicular artery contributing the hyperemia. 
Differential features coupled with clinical findings 

usually allow distinction between superficially similar 


with the exception of mumps orchitis, chiefly affect the 
sexually active group, and the urine usually contains 
pus. A painless, persistent scrotal mass should raise 
suspicion of neoplasm. In all cases images should be 
evaluated in conjunction with physical findings, since 









































Fig. 4.——Left testicular abscess. 
42-year-old with chronic left scrotal 
swelling. Initially there had been pain 
and cloudy serous drainage from 
scrotal fistula. inflamed testicle with 
necrotic center later resected. A, Per- 
fusion phase demonstrating hyper- 
emia to left cord and scrotal com- 
tents. B, Tissue phase showing 
marked swelling of lefi spermatic 
cord. Swelling of left scrotal contents 
obscures right hemiscrotum lying 
beneath, deduced by tracing path of 
right spermatic cord (arrows) in- 
feriorly. increased activity of left 
scrotal contents has relatively lucent 
center, although not devoid of activity. 


Fig. 5.— Hemorrhagic seminoma 
of left testicle. 25-year-old with 4 
month history of painless scrotal 
swelling. A, Perfusion phase demon- 
strating slight hyperemia of lefi 
scrotal contents (arrows). B, Tissue 
phase showing marked swelling of 
left scrotal contents with irregular 
distribution of activity. Relatively 
lucent lower central area has less 
activity than other scrotal contents 
but almost as much as normal right 
side. Reason for more activity in right 
cord area is unclear. 


images alone cannot distinguish whether asymmetry is 
caused by increased or decreased activity. 
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Case Reports 





Multiple Brown Tumors ina Patient with Chronic Renal Failure 
and Secondary Hyperparathyroidism 


ex * 


THOMAS W. BROWN,’ HARRY K. GENANT,' ROBERT S. HATTNER;! 


SHELDON OREOFF 


Brown tumor of bone, or osteoclastoma, has long been 
recognized as a complication of primary hyperpara- 
thyroidism. Not until 1963, however, was a brbwn 
tumor noted in association with secondary hyperparathy- 
roidism [1]. During the past decade, chronic hemodial- 
ysis for patients with end-stage renal disease has been 
employed with increasing frequency and the presence 
of secondary hyperparathyroidism with brown tumors 
and renal osteodystrophy has been observed more fre- 
quently [2-4]. Multiple brown tumors in a patient with 
secondary hyperparathyroidism remain unusual. We re- 
port a patient with at least eight radiographically 


demonstrable brown tumors. 
| 


Case Report i 4 


A 17-year-old girl was first seen in November 1972 be- 
cause of vomiting, malaise, and dehydration. Serum labora- 
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tory tests revealed acidosis, hyponatremia, hyperkalemia, 
and azotemia. Pyberty was delayed and growth was below 
the third percentile for age. An intravenous urogram and 
renal biopsy revealed medullary cystic disease. 

During the 2 years after the onset of symptoms, the pa- 
tient was hospitalized five times because of vomiting, de- 
hydration, and progressive renal failure, despite vigorous 
medical management. In December 1974, a kidney from a 
cadaver was transplanted to the patient. One month later, 
the transplanted kidney underwent acute rejection. Alkaline 
phosphatase levels rose to 228 IU/liter (normal = 100—200 
IU/liter), and serum parathyroid hormone measured greater 
than 600 ul eq/ml (normal = 65 ul egq/ml). Since then, 
chronic rejection has continued. 

Subperiosteal resorption of bone in the phalanges was first 
demonstrated in November 1973 on conventional radiographs 
of the hands and then 1 year later on fine-detail films (type 
M film). A roentgenographic bone survey (with selective 
magnification) [5] was obtained during the rejection episode 


Fig. 1.— Magnification views of 
right (A) and left (B) hips (February 
1975) showing brown tumors in 
right ischium, left femoral neck, and 
left supraacetabular region. 
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Fig. 2. —Pelvic film in May 1975. Brown tumor in right iliac wing has disappeared; brown tumors of right ischium, left femoral head, and 
left supraacetabular region show varying degrees of sclerosis. 


Fig. 3. — Radiographs showing pro- 
gressive healing over 3 month 
period. A, Expansile brown tumor in 
proximal fibula (magnification view) 
in February 1975. B, Increased scle- 
rosis by May 1975. Subperiosteal 
resorption is seen at proximal medial 
border of tibial metaphysis. 
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Fig. 4.— Anterior and posterior whole body bone scans showing 
increased activity in areas of brown tumors. 


in February 1975. This survey showed well circumscribed, 
lucent lesions in the left femoral neck, left supraacetabular 
region, right ischium, right iliac wing, right proximal fibula, 
right distal femur, left acromion, left distal ulna, and a 
questionable small lesion in the left distal clavicle (figs. 
1-3). Those lesions in the right fibula, right ischium, and 
left ulna were mildly expansile. A mild “rugger jersey” ap- 
pearance of the spine, subperiosteal resorption of the proxi- 
mal medial humeri and tibia, and resorption of the distal 
clavicles were also noted. 


Dihydrotachysterol therapy was instituted, and by August 
1975, the alkaline phosphatase measured 73 lU/liter. Bone 
surveys and radiographs with magnification, repeated in May 
and August 1975, showed disappearance of the lesion in the 
right iliac wing. A sclerotic change appeared in several of 
the other lesions (figs. 2 and 3). 

In May 1975, skeletal scintigraphy using ??""Tc-pyrophos- 
phate [6] was performed. Anterior and posterior whole-body 
scans (fig. 4) showed abundant generalized bony perfusion 
with focally increased activity that corresponded to the 
radiographically defined brown tumors. A single ectopic 
kidney (renal allograft) was faintly visible in the pelvis. 


- Discussion 


Radiographically, brown tumors usually appear 
sharply demarcated and lytic, and may appear in any 
part of the skeleton. The overlying cortex may be thinned 
or expanded. Healing may result in calcification, sclero- 
sis, disappearance of the lesion, or persistence of a 
cystic defect [7, 8]. Bone scans in patients with primary 
[9] and secondary [10] hyperparathyroidism have shown 
generalized increased activity with prominent uptake of 
radionuclide in the metaphyseal regions and the skull. 
Brown tumors in bone scans have been described only 
rarely [11]. 

Following experimental proof that osteitis fibrosa 
cystica of bone was a manifestation of hyperparathy- 
roidism [12], brown tumors have been reported as a 
frequent manifestation of primary hyperparathyroidism 
[1, 12-14]. Fordham et al. [1] in 1963 were the first to 
describe a brown tumor in a patient with secondary 
hyperparathyroidism, dispelling the previously held as- 
sumption that brown tumors were associated only with 
primary hyperparathyroidism. A single case has since 
been reported [15], and in two large series of patients 
with secondary hyperparathyroidism, Katz et al. [16] 
and Griffiths et al. [17] cited the incidence of brown 
tumors as 1.596 and 1.796 respectively. Only single 
lesions were demonstrated radiographically in those 
patients with brown tumors. Our case is unusual be- 
cause of the multiplicity of lesions in a single patient. 
Although the occurrence of multiple brown tumors in 
patients with primary hyperparathyroidism is not un- 
common, we found only one report of such tumors in 
a patient with secondary hyperparathyroidism [18]. 

The diagnosis of brown tumor with renal osteo- 
dystrophy in our patient was based on the presence of 
multiple well defined destructive lesions of bone, in 
conjunction with advanced subperiosteal resorption of 
bone [19, 20] and elevated serum parathyroid hormone 
and alkaline phosphatase levels [21]. After appropriate 
therapy [22], radiographic evidence of healing was 
demonstrated. Other possible causes for these lesions 
were considered (in particular, polyostotic fibrous dys- 
plasia, and histiocytosis X), but the appearance of 
healing in 3 months with specific therapy virtually ex- 
cludes these other procsses. 
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A Unique Type of Calcification in Chronic Brucellosis 


JOSEPH P. ARCOMANO,' NICHOLAS F, PIZZOLATO,’ RICHARD SINGER,? AND STANLEY M. ZUCKER?! 


The calcifications of chronic brucellosis within the 
spleen are characteristic of the disease. When these 
calcifications are present, this diagnosis should be con- 
sidered regardless of whether symptoms of active dis- 
ease are present. Our case demonstrates these radio- 
graphically recognizable lesions as well as an unusual 
manifestation in the change in relationship of these cal- 
cifications during an acute intraabdominal episode. 


Case Report 


A 51-year-old male, who worked in a swine slaughter- 
house in 1941, developed a febrile illness which was diag- 
nosed at that time as brucellosis. Subsequently, he continued 
to have febrile illnesses for which he was treated symp- 
tomatically. in 1972, during his first visit to the Northport 
Veterans Administration Hospital, splenomegaly was noted. 
Despite repeated laboratory studies over the next 2 years, in- 
cluding periods of hospitalization and liver biopsy, the 
diagnosis of brucellosis could never be reestablished. X-ray 
studies of the abdomen revealed multiple oval calcifications 
in the spleen measuring 1-3 cm in diameter with flocculent 
calcific centers and lamellar calcific outlines (fig. 1). It was 
suggested that these were of hydatid origin. 

In June 1974, the spleen was noted to have increased 
significantly in size, and brucella agglutination studies be- 
came positive. The patient was treated intensively with 
streptomycin and tetracycline for chronic brucellosis. 

Three months later, after the cessation of therapy, the 
patient presented with severe pain in the left upper quadrant, 
chills, fever, and arthralgia. The diagnosis was chronic re- 
current brucellosis with perisplenitis and possible rupture of 
a splenic cyst. An abdominal x-ray revealed a definite change 
in the relationship of one of the calcified splenic nodules to 
the remaining cysts (fig. 2), and it was suggested that one 
of the splenic cysts had ruptured into the perisplenic area. 
The patient responded favorably to therapy with streptomycin 
and tetracycline. One month later a splenectomy was per- 
formed because the spleen was believed to be acting as the 
nidus of chronic infection. 

Pathologic examination showed the spleen weighed 450 
g (fig. 3). The cut surface was dark red with nearly uniformly- 
sized elevated yellow-gray caseocalcific nodules up to 3.5 
cm in diameter. Each had a mucinous peripheral layer, an 
inner caseous zone, and a central calcific core. Some nodules 
fell from the cavities, as they were entered. The cavities had 
shaggy gray linings. At the lower pole of the spleen there 
was a defect where an empty cavity, 4.0 cm in diameter, 
communicated through the splenic capsule. The capsule 
opening was 2.5 cm in diameter. Accompanying this spec- 
imen was a separate nodule from the peritoneal cavity, 
which also appeared caseocalcific, and measured approxi- 
mately 2.0 cm in diameter. 
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Discussion 


Brucella suis is the organism which produces the 
chronic suppurative type of brucellosis. its origin is in 
swine infections [1, 2]. The diagnosis is usually sug- 
gested following a detailed clinical history revealing 
either occupational exposure in a slaughterhouse or the 
consumption of unpasteurized milk. Symptoms in the 
acute stage are not characteristic of the disease and 
may mimic any febrile illness [3]. In the chronic stage, 
however, increasing splenic enlargement and arthralgia, 
associated with a recurrent febrile illness, should alert 
the clinician to consider the diagnosis of chronic bru- 
cellosis. Cases of subacute brucellosis have been dis- 
covered in surveys in which patients have never had 
clinical symptoms of any illness, yet they have had 
positive agglutination studies [3]. 

In the acute forms of the disease, laboratory tests 
are positive early. The antihuman globulin and comple- 
ment fixation test are the most sensitive indices of the 
presence of brucella antibodies [4]. As the disease be- 
comes more chronic, the presence of blocking anti- 
bodies may result in falling antibody titers or completely 
negative agglutination studies [5]. If the disease is 
suspected, clinically blocking antibodies should be 
sought by serologic testing [2]. 

Chronic brucellosis treatment should be intensive 
with simultaneous administration of streptomycin and 
tetracycline being the preferred method. In cases where 
disease recurs following cessation of antibiotic therapy, 
a nidus of infection should be sought. The spleen is the 
most frequent extra-skeletal site for this infection, and 
in these cases splenectomy is recommended [6-8]. 


Radiographic Differential Diagnosis 


A number of diseases, including hydatid cysts, tu- 
berculosis, and histoplasmosis, may produce calcifica- 
tion within the spleen. In hydatid cystic disease, the 
calcification usually occurs more frequently in the liver 
than spleen and may be as large as 10 cm in diameter. 
The cyst usually has one thin rim of outer calcification 
with occasional smaller thin-rimmed calcitic "daughter 
cysts” within the larger cyst [8]. The amorphous calci- 
fication which is frequently present within the larger 
cyst is usually of varied density, is not lamellar, and 
lacks a floccular “snowflake” center. 

Splenic calcification in both histoplasmosis and tu- 
berculosis is similar but rarely exceeds 1 cm in di- 
ameter. These calcifications are usually multiple and 
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Fig. 1. —Supine abdominal film (1972). Left upper quadrant reveals 
multiple calcified nodules within spleen demonstrating flocculent calcific 
centers with lamellar calcific outlines. 


symmetrical in distribution. Calcifications in histo- 
plasmosis are usually larger than in tuberculosis, have 
a denser center, and rarely are lamellated [9, 10]. 

The calcifications of brucellosis, particularly of the 
porcine type, are characteristic and should alert the ob- 
server to the diagnosis as soon as a large, thin-rimmed, 
concentrically-lamellated ring calcification is present [2, 
11]. These calcifications generally measure more than 
1 cm in diameter and frequently have more than one 
thin concentric lamellation within their outer margin. 
The inner granuloma may be densely calcified, nodular, 
and/or more frequently have a floccular, irregular 
margin resembling a snowflake [11]. It is not unusual to 
have a combination of the ringed, thinly-lamellated cal- 
cification associated with a snowflake center. Lesions 
with the denser centrum, marginally lucent outlines, and 
a thin calcific rim have been described as showing a 
halo effect [1, 2, 7, 11]. When the calcifications are 
multiply lamellated with lucent zones between the 
lamellations, they resemble targets. 


Conclusions 


Despite a positive clinical diagnosis in the first year 
of the disease, the diagnosis of chronic infection with 
Brucella suis could not subdequently be established 


ET 





Fig. 2. —Upright abdominal films (1974) showing caudad shift of calci- 
fied nodules. No change in position of other nodules. 





Fig. 3. —Pathologic specimen demonstrating multiple caseous 
granulomas and ruptured splenic cyst in lower pole. 

















until splenectomy was performed following an acute 
intraabdominal episode. Calcifications noted within the 
spleen on conventional x-ray exam of the abdomen are 
felt to be pathognomonic of this granulomatous infec- 
tion. 
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Unusual Sonographic Appearance of the Spleen in a Case of Myelofibrosis 


TIM B. HUNTER! AND KAI HABER! 


With abdominal ultrasonography, the liver, spleen, kid- 
neys and other abdominal structures can be readily 
visualized and pathologic states diagnosed [1, 2]. 
Ultrasonography of the spleen is usually employéd to 
locate the spleen and determine its size, to diagnose 
space-occupying lesions (cyst, abscess, or neoplasm), 
and to assess the sequelae of splenic trauma [3]. The 
spleen is relatively sonolucent compared to other organs 
[1]. We recently studied a patient with myelofibrosis 
whose spleen showed such markedly increased sound 
reflection that the splenic substance had an appearance 
similar to that of the liver. The normal, almost cystlike 
sonographic appearance of the spleen was replaced 
entirely by multiple fairly regular internal echos. To 
our knowledge, such an observation has not been em- 
phasized in previous reports. 


Case Report 


A 75-year-old Mexican-American male was admitted to 
the University of Arizona Medical Center for evaluation of 
hepatosplenomegaly which had been discovered some 
months earlier during a physical examination. Bone marrow 
aspiration and bone marrow biopsy revealed fibrotic replace- 
ment of the hematopoietic tissue. There were occasional 
islands of megakaryocytes and giant forms, and iron de- 
posits were minimal. The diagnosis of myelofibrosis was 
made. The patient was subsequently treated as an outpatient 
for 3 years. 

Recently, he noticed increasing fatigue and malaise. 
Physical examination revealed anemia (hemoglobin, 8.9 g/ 
100 ml) and a percussable liver span of 15 cm. The spleen 
was palpable to the level of the umbilicus inferiorly and 
to the abdominal midline medially. Repeat bone marrow 
aspiration showed increased fibrosis. The platelet count at 
that time was 67,000, down from his usual count of 
100,000. Because the patient’s peripheral blood smear re- 
vealed the presence of 24 blast forms and other granulocyte 
precursors in which two Auer rods were identified, it was 
felt his condition was changing into acute granulocytic leu- 
kemia. He was admitted with a diagnosis of clinically sig- 
nificant hypersplenism, and splenectomy was planned. 

Abdominal sonography was performed as part of the pre- 
operative workup. A huge left-sided abdominal mass was 
detected extending from the diaphragm to well below the 
level of the iliac crest (fig. 1A). The mass virtually occupied 
the entire left side of the abdomen, displacing the interven- 
ing bowel and allowing ready imaging of the left kidney (fig. 
1B). The uppermost portion of this mass occupied the ex- 
pected position of the spleen. No normal spleen could be 
identified. The mass was more echogenic than normal spleen, 
with a homogeneous echo pattern essentially indistinguish- 
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able from normal liver. The impression was that of marked 
splenomegaly with an infiltrative pattern. 

Splenectomy was uneventful. The spleen weighed 2,150 
g and measured 25.5 x 19.5 x 7.3 cm. It had a smooth, 
uniform surface with a dark purple capsule. The parenchyma 
was moderately firm, dark red, and without identifiable mal- 
pighian corpuscles. Microscopic sections demonstrated a 
dominating red pulp infiltrated with all three lines of hema- 
topoiesis; myeloid elements predominated. Myeloid and 
erythroid metaplasia of the spleen was the final pathologic 
diagnosis. 

The patient did well after surgery and when seen several 
months later, he was gaining weight and strength. However, 
his hemoglobin remained low (8 g/100 ml), and he required 
a transfusion of three units of packed red cells. His platelet 
count had risen to 325,000. He continues to be followed as 
an outpatient. 


Fig. 1.—A, Longitudinal sonogram 7 cm left of midline showing huge 
spleen (S) with markedly increased echogenicity. B, Transverse sonogram 
7 cm above level of iliac crest. Note good through-transmission of spleen 
allowing ready visualization of left kidney (K). 
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Discussion 


The spleen is usually located high in the posterior 
aspect of the left upper quadrant. Its composition is 
60%-70% blood at all times [4]. Before the advent of 
gray scale ultrasonic imaging, the spleen was almost 
totally sonolucent. With gray scale imaging, it is nor- 
mally faintly echogenic in a homogeneous pattern. 
However, it remains the most sonolucent of the organs 
in the upper abdomen. Ultrasonography has been em- 
ployed primarily to locate the spleen and determine its 
size. Large space-occupying lesions can also be diag- 
nosed. No pathologic conditions of the spleen have so 
far been shown to produce a characteristic pattern [5]. 
Carlsen [2] suggests that it may be possible to distin- 
guish broad categories of diseases. infiltrating malig- 
nancies of the spleen (lymphomas and leukemias) 
produce a more sonolucent picture than splenomegaly 
caused by portal hypertension. Chronic inflammatory 
splenomegaly may produce a large amount of splenic 
parenchymal echos [2]. Our case tends to support this 
contention. 





.The multitude of parenchymal echos in the spleen of 
our patient may be attributed to the dominating red 
pulp diffusely infiltrated by hematopoietic elements. 
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Renal Cell Carcinoma Presenting as the Budd-Chiari Syndrome 


THOMAS A. OKULSKI'? AND RENATE L. SOULEN' 


Extension of renal cell carcinoma has been described 
as the second most frequent cause of the Budd-Chiari 
syndrome [1], polycythemia vera being the most com- 
mon. However, this manifestation of renal cell car- 
cinoma is not a common finding [2-4]. A review of the 
literature failed to reveal any reference to renal cell 
carcinoma initially presenting as the Budd-Chiari syn- 
drome. 


Case Report 


A 60-year-old white male was admitted with a 2 month 
history of progressive weakness and abdominal fullness. 
Several days earlier he noticed slight painless swelling in 
his left leg. He had no other symptoms. Physical examination 
revealed no evidence of jaundice, petechia, or dilated ab- 
dominal venous collaterals. Hepatosplenomegaly, ascites, 


and bilateral ankle edema, more prominent on the left, were 
all present. The patient had a low grade fever but no evi- 


dence of peripheral adenopathy. Diagnostic possibilities in- 
cluded lymphoma, Budd-Chiari syndrome, and diffuse 
malignancy. 

Urinalysis, blood urea nitrogen, creatinine, total serum 
protein, albumin, o; globulins, and cholesterol were all nor- 
mal. Total bilirubin, LDH, APT, SGOT, and SGPT were 
mildly to moderately elevated. The erythrocyte sedimentation 
rate and complete blood count were normal. 

A liver-spleen scan showed two-fold splenic enlargement 
plus an enlarged nonhomogeneous liver compatible with the 
diagnosis of parenchymal liver disease. Liver biopsy revealed 
dilated central sinusoids with atrophy of the central lobular 
liver cells, suggesting hepatic venous occlusion. Intravenous 
urography and nephrotomography demonstrated a large left 


lower pole mass which produced a complex ultrasound pat- 


tern. 

Subsequent angiography showed this to be a renal malig- 
nancy with tumor extension through the left renal vein and 
inferior vena cava into the right atrium (fig. 1). No hepatic 





Fig. 1. — Early aortograms (A) and late phase (B) demonstrating neovasculature extending along course of left renal vein and suprarenal vena cava. 
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Fig. 2.—A, Superior vena cavogram demonstrating extension of 
tumor into right atrium (arrowheads) with absence of normal reflux 
of cogtrast medium into hepatic veins. B, Inferior vena cavogram 
showing tumor occluding inferior vena cava (arrowheads) with 
collateral flow via lumbar-azygos system. 


metastases were seen. An inferior vena cavogram demon- 
strated a filling defect entering the cava at the level of the 
left renal vein with total obstruction and diversion of con- 
trast into the lumbar-azygos system. Contrast medium failed 
to reflux into the inferior vena cava or hepatic veins on 
superior vena caval injection, supporting the diagnosis of 
hepatic venous obstruction secondary to tumor extension 
(fig. 2). 

Surgery confirmed the angiographic observations. The 
tumor was not adherent to the vena cava or endocardium 
and was removed at nephrectomy. After brief improvement, 
the patient died of distant metastases. 


Discussion 


The common presentations of renal cell carcinoma 
include gross hematuria, abdominal pain, weight loss, 


and a palpable abdominal mass [5]. In our patient, there 
was a left upper quadrant mass which several examiners 
believed to be an enlarged spleen. This was confirmed 
by isotopic scan. This finding, plus hepatomegaly, 
ascites, and peripheral edema, supported a diagnosis 
of hepatic venous occlusion (Budd-Chiari syndrome). 
Although there was no direct visualization of tumor 
extension into the hepatic veins, the extent of the tumor 
thrombus in the inferior vena cava and right atrium was 
in itself sufficient to obstruct the ostia of the hepatic 
veins. Vena caval extension of renal carcinoma also is 
more common on the right due to the shorter renal 
vein [6, 7]. 

This case emphasizes the need to consider the pos- 
sibility of renal cell carcinoma in a patient presenting 
with the Budd-Chiari syhdrome. 
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Mycotic Aneurysm of the Hepatic Artery Causing Obstructive Jaundice 


KAMAL MOJAB,' LEONARDO T. LIM? FRAYDOON ESFAHANI,' AND LUIZ PORTELA' 


Mycotic aneurysm of the hepatic artery is a known 
complication of bacterial endocarditis. However, ob- 
structive jaundice due to this lesion is rare [1]. We 
describe a case in which a mycotic aneurysm of the 
hepatic artery ruptured, forming a pseudoaneurysm of 
the right anteroinferior branch which caused obstructive 
jaundice. 
Case Report 

A 17-year-old nonaddicted black male was admitted to 
Cook County Hospital because of muscular tenderness, fever, 
and progressive lethargy. There had been blunt trauma to 
his right calf 3 weeks earlier followed by swelling and 
tenderness. On physical examination a low-grade systolic 
murmur was heard at the apex in the left fifth intercostal 
space. Numerous hemorrhagic spots were found in the skin, 
the conjunctivas, and the fundus of the right eye. Cerebro- 
spinal fluid, urine, and blood cultures grew coagulase- 
positive Staphylococcus aureus, and therapy was started with 
oxacillin. Echocardiography and cardioangiography revealed 
mitral insufficiency, aortic valve vegetations, and an an- 
eurysm of the left ventricle. 

The patient did not respond well to treatment, and during 
the seventh week of hospitalization abdominal pain and pro- 


gressive jaundice developed. Total and direct serum bilirubin 
levels were 8.2/100 ml and 5.1/100 ml, respectively; alka- 
line phosphatase was 1,606 IU. Rose bengal scan showed 
findings compatible with obstructive jaundice, and tech- 
netium liver scan disclosed prominent porta hepatis and an 
area of decreased uptake in the right lobe. 


Hepatic and splenic angiography demonstrated aneurysmal 
dilatation of the right and left hepatic arteries, with a large 
pseudoaneurysm of the right anteroinferior branch (fig. 1) 
causing compression and upward displacement of the portal 
vein. A small aneurysm was seen at the hilus of the spleen. 


The angiographic findings were confirmed 12 days later 
when the patient underwent surgery. A diffuse mycotic an- 
eurysm of the right and left hepatic arteries and the right 
anteroinferior branch had ruptured into the liver substance, 
forming a large pseudoaneurysm that compressed the intra- 
hepatic biliary ducts and obliterated the cystic duct. The gall- 
bladder was significantly distended and inflamed. Surgical 
procedures included hepatic, artery ligation after a test period 
of temporary occlusion, evacuation of the pseudoaneurysm, 
cholecystectomy, and drainage. 


The patient's postoperative course was uneventful; the 
obstructive jaundice was completely resolved. 


= 





Fig. 1.—Early (A), middle (8), and late phase (C) of selective hepatic angiogram showing aneurysmal dilation of right and left hepatic arteries with 


formation of pseudoaneurysm of right anterointerior branch. 
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Discussion 


About 8096 of mycotic aneurysms of the hepatic 
artery are extrahepatic [2]. Preoperative diagnosis is 
seldom made, especially if the lesion is within the 
liver. Angiography is essential in all suspected cases, 
since it is the most accurate method for diagnosing 
vascular lesions. 

These lesions are formed by infected emboli lodging 
in the lumen of the vessels or the vasa vasorum, or by 
bacteria settling on the inner surface of the vessel or 
in the vasa vasorum [3]. Although various organisms 
may cause vascular lesions, S. aureus*is most often 
responsible. Predisposing factors are septicemia, bac- 
terial endocarditis, atherosclerosis, hereditary telangi- 
ectasia, trauma, and gallbladder disease. 
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Demonstration of Long-Standing Metastatic Soft Tissue Calcification by 
3?" Tc Diphosphonate 
DAVID A. EPSTEIN,! MLADEN SOLAR,? AND EMANUEL J. LEVIN' 


Demonstration of soft tissue calcification by "F, Sr, 
and *""Sr scanning has been reported in metastatic 
osteoid-producing tumors [1], diffuse calcinosis asso- 
ciated with Hodgkin's disease, myositis ossificans, 
renal stones [2], and pulmonary calcification [3-5]. Re- 
cently, scans using """Tc-labeled bone-seeking phos- 
phate compounds have yielded positive results in 
patients with pulmonary and gastric calcifications sec- 
ondary to renal failure and hypercalcemia [6-9]. 

This report documents the uptake of ?'"Tc diphos- 
phonate in diffuse, long standing metastatic soft tissue 
calcification in a patient with normal serum calcium 
and phosphorus; the calcifications were presumably 
metabolically quiescent. 


Case Report 


A 74-year-old white female was hospitalized for evalua- 
tion of anemia and rectal bleeding. History included resection 
of a left breast carcinoma 20 years earlier and a long his- 
tory of Paget's disease. Laboratory values included hema- 
tocrit, 3096; serum calcium, 8.8 mg/100 mi: serum 
phosphorus, 4.1 mg/100 ml; alkaline phosphatase, 113 mU/ 
ml (normal, 30-80); and uric acid, 6.1 mg/100 ml. Blood 
urea nitrogen was 25 mg/100 ml and creatinine was 1.0 mg/ 
100 ml. Latex fixation, lupus erythematosis preparation, and 
antinuclear antibodies were negative. 

Radiographic examination demonstrated Paget's disease 
in the skull and pelvis. Marked soft tissue calcification was 
noted about both shoulders and was easily palpated on 
physical examination. Calcifications were also present in the 
right wfist, terminal phalanges of the digits of both hands 
(fig. 1), and the fourth digit of the right foot. The calcifica- 
tions were unchanged from their appearance on films taken 
18 months earlier. According to the patient's private phy- 
sician, they had been present for many years. The soft 
tissues of the fingers demonstrated no disproportionate 
wasting, and no cyanosis was elicited by submerging the 
fingers in cold water. 

Bone scintigraphy using 15 mCi of "Tc diphosphonate 
demonstrated abnormal uptake of radionuclide corresponding 
exactly to the calcifications seen on x-ray in the shoulders, 
right wrist, both hands (fig 2), and right foot. Biopsy of the 
calcifications in the finger during a previous admission had 
yielded a chemical analysis of calcium carbonate, magnesium 
phosphate, and urates. 

Careful questioning of the patient elicited the informa- 
tion that she had been treated for arthritis with "calcium 
pills," which she had taken three times daily for 5-10 
years ending some 15 years before this hospitalization. 
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Discussion 


Abnormal soft tissue calcification may be metastatic 
or dystrophic. The former represents the deposition of 
mineral in normal tissue, as in parathyroid disease, 
hypervitaminosis D, sarcoidosis, metastatic neoplastic 
disease, and renal failure; the latter represents the cal- 
cification of abnormal soft tissue as seen in collagen 
diseases [10]. No evidence of collagen disease or sar- 
coidosis existed in our patient. Normal serum calcium 
and phosphorus values suggested that no parathyroid 
dysfunction was present, and normal serum creatinine 
excluded renal failure. 

The only suggestive cause of the metastatic calcifi- 
cations in this case were the ‘‘calcium pilis" ingested 
on a long term basis. The fact that the pilis had been 
prescribed for arthritis (the former common use of 
vitamin D and calcium combinations) and the char- 
acteristic pattern of the calcifications suggest that a 
hypercalcemic state had existed for a long time, result- 
ing in metastatic calcifications. 

The uptake of "'"Tc.labeled phosphate compounds 
by metastatic calcifications has been attributed to the 
same process of surface adsorption on the hydroxyapa- 
tite crystal thought to be responsible for bone uptake 
[8], based on the observation that most pathological 
calcifications contain apatite [11]. Alternate explana- 
tions suggest that the polyphosphate radical is metabo- 
lized in the same fashion as ionic phosphate [6] or that 
uptake is mediated by enzymatic receptors such as the 
phosphatases [12-14]. The last theory prompts the 
question of whether the consistently high alkaline phos- 
phatase level due to Paget's disease in our patient 
promoted the uptake of the "'"Tc-labeled phosphate by 
the soft tissue calcifications. 

Previously reported relatively stable í(i.e., not as- 
sociated with recent serum calcium and phosphorus 
abnormalities) soft tissue calcifications imaged by the 
?"Tc phosphates were dystrophic ones. They included 
femoral arterial calcifications in patients with Moncke- 
berg's sclerosis [15] and soft tissue calcifications in 
calcinosis universalis [16] and dermatomyositis [17]. 
Whether the persistent accumulation or exchange of 
calcium in abnormal tissue or the alteration of the soft 
tissue itself is responsible for the radionuclide uptake 
in dystrophic calcification is not known. The findings in 
the present case imply that the uptake of the "®Tc phos- 
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Fig. 1. —Radiograph showing soft 
tissue calcification in distal right 
middle finger, over right carpus, and 
in distal left second and fourth fingers. 


Fig. 2. —Scintigraph showing 
marked abnormal uptake of radio- 
nuclide corresponding to calcifica- 
tions seen on radiograph. Carpal 
calcification on right is more dramat- 
ically demonstrated on scan than 
on x-ray. 
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phate complexes in soft tissue calcifications does not 
require the presence of recent active mineral deposition, 
serum calcium and phosphorus abnormalities, renal 
failure, or intrinsically abnormal soft tissue. 
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EX CTI 


Multiple Ossified Metastases to the Kidney from Osteogenic Sarcoma 


nodules. B, Oblique projection of left urogram showing intrarenal location of cal- 


Fig. 1.— A, Plain film prior to intravenous urogram demonstrating multiple calcified B) 


cified nodules. 
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CHARLES GOLDSTEIN,’ MARJORIE A. AMBOS, AND MORTON A. BOSNIAK ) 
We recently studied a patient with multiple ossified me- overlying the kidneys (fig. 1). An intravenous urogram re- »H 
tastases to the kidneys from a primary osteogenic vealed that the calcified densities were within the renal | 
sarcoma. A radiographic diagnosis of metastatic disease parenchyma and represented multiple ossified metastases in i 
to the kidneys was possible because the lesions were both kidneys. Urinanalysis was negative throughout the pa- i 
ossified and easily identified on abdominal films. A re- ents — Ü and he died 3 months later of widespread 
view of the English literature revealed no similar case IHASSSIINS-MIROROS: TUO DUREY Wee DNEFRIR OG. : 
of multiple ossified renal metastases dempnstrated prior Discussió | 
to autopsy. 
Osteogenic sarcoma has a peak occurrence in the 
(aso Genet 10-30 year age group at a rate of two to three per mil- | 
lion, and with a decided male predominance [1-3]. The | 
A 25-year-old white male entered New York University lower femur, upper tibia, and humerus are the most m 
Hospital for follow-up evaluation in December 1975. Three commonly involved sites [1]. With or without radiation 
years earlier, he was seen with a sclerotic lesion of the distal therapy, the 5 year survival rate after surgery ranges | 
right femur which on biopsy was found to be osteogenic from 5% to 19% [4, 5]. | 
sarcoma. No metastatic disease was found and a radical Metastases from osteogenic sarcoma spread via thé a 
resection of the distal right femur was performed with in- á ; 
sertion of a Wardius prosthesis. The patient remained well hematogenous route. Most frequent metastatic sites are 
until 3 months prior to the present admission when me- lungs, 95% at autopsy; other bones, 50%; and kidneys, i 
tastatic nodules were found in both lungs and a blastic 12% at autopsy [2-4]. The finding of kidney metastases 
lesion in his thoracic spine. On admission, progression of in vivo is rare, since the patient usually does not sur- | 
the pulmonary metastases and calcified densities were noted vive long enough to develop symptoms. P. 
A 
“hr 
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Willis [6] reported that metastatic disease to the 
kidneys occurs in 7.696 of patients dying of widespread 
malignancies. Urography in these cases is usually nega- 
tive unless the metastases grow to a large size. Angio- 
graphically, metastatic lesions to the kidney may be 
vascular or hypovascular depending on the histology of 
the primary lesion [7-9]. Angiographic findings with 
metastases from osteogenic sarcoma have not been 
described. 

There have been two other reports of osteogenic 
sarcoma metastatic to the kidneys in living patients [10, 
11]. In both cases the lesions were solitary or localized 
large masses rather than multiple smaller ossified 
nodules, as in our case. Marshall and Drake [10] illus- 
trate a 9 cm calcified mass in the upper pole of a kidney 
in a patient who had an osteogenic sarcoma of the thigh 
removed 10 years previously. A nephrectomy revealed 
a large focus of metastatic osteogenic sarcoma. Nelson 
et al. [11] described a large calcified mass in the lower 
pole of a kidney discovered 4 months after an osteo- 
genic sarcoma had been removed. This patient died 
soon after surgery, and at autopsy a large metastatic 
osteogenic sarcoma was found involving the lower pole 
of the kidney. 

Our case appears to be the first reported with mul- 
tiple widespread ossified renal metastases from an 
osteogenic sarcoma. There was a distinctive and diag- 
nostic appearance on urography. 
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The Radiographic Manifestations of Chronic Pneumocystis carinii Pneumonia 


ROBERT SEIGEL' AND ALAN H. WOLSON' 


Introduction 


Pneumocystis carinii is an opportunistic pathogen of 
unsettled taxonomy that is believed to be the etiologic 
agent responsible for the development of Pneumocystis 
carinii pneumonia. The disease was first observed in 
premature and malnourished institutionalized infants in 
Europe in the early 1940s and late 1956s. No immuno- 
logic abnormality was described in these patients, and 
with the addition of ultraviolet light to hospital nurseries 
there was almost complete disappearance of this form 
of the disease [1]. Occurrence in the United States and 
other countries since 1960 has been sporadic, primarily 
in infants and adults with congenital or acquired im- 
munologic defects. 

The radiographic features in both the epidemic and 
sporadic forms of the disease have been extensively 
reported [2-11]. It is usually seen as a bilateral, diffuse, 
and rapidly progressive coalescing pneumonitis with a 
predominantly alveolar pattern [2-5]. Often there is 
sparing of the lung periphery including the apices [3, 
5, 7]. Cavitation has been reported in only one case [4]. 
Other abnormalities such as pleural effusion, hilar aden- 
opathy, pneumothorax, and pneumomendiastinum are 
rarely seen in the sporadic form. 

The following case is reported because of two atypi- 
cal features—chronicity and cavitation. 


Case Report 


A 69-year-old white female was admitted in July 1973 
for evaluation of an unresolving pneumonia. Six months 
earlier she had developed fever, chills, fatigue, and anorexia. 
Partial remission and exacerbation of those symptoms oc- 
curred for 3 months, and then severe shortness of breath 
along with a productive cough began. 

A chest radiograph 1 month before admission (fig. 1A) 
showed extensive symmetric bilateral perihilar infiltrates 
with multiple air bronchograms and sparing of peripheral 
lung zones. A standard chest radiograph on admission 
showed slow progression of parenchymal infiltrates and sug- 
gested cavitation (fig. 18). Tomograms obtained 5 days later 
confirmed cavitation in the lower lobes (figs. 2A and 2B). 

At that time extensive medical evaluation disclosed im- 
munologic dysfunction but no underlying disease process. 
There was mild leukopenia (3,150 white blood cells), anergy 
to multiple skin tests, lowered total protein (5.4 g/100 ml), 
decrease in IgG (500 mg/100 ml), and hepatosplenomegaly 
on liver-spleen scan. Although Candida albicans was cul- 
tured from the sputum, there was no evidence of the organ- 
ism in transbronchial cultures or biopsy specimens, and no 
pseudohyphae were seen in the urine. Fiberoptic broncho- 
scopy with biopsy yielded a specimen positive for Pneu- 
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mocystis organisms on methanamine silver stains. No other 
organisms were identified. 

A 2 week course of Pentamadine isethionate was begun 
1 month after admission. There was definite clearing of the 
radiographic abnormalities at the conclusion of treatment (fig. 
1C), and almost complete clearing along with clinical im- 
provement 1 month later (fig. 1D). No residual disease was 
evident 2 months after completion of treatment. Of note, 
however, was the development of anaplastic carcinoma of 
the head and neck 114 years after the episode. 


Discussion 


The spectrum of radiographic findings in both the 
epidemic and sporadic forms of the disease has been 
well described [2-11]. The chronicity of radiographic 
findings in this case is extremely unusual. Progression 
of radiographic abnormalities from a patchy infiltrate 
to diffuse consolidation usually occurs in 3-5 days [6]. 
Although there are several reports of chronic cases 
[12-14], we are unaware of a similar case of docu- 
mented radiographic abnormalities indicating a slowly 
progressive pattern over 2 months. After initiation of 
Pentamadine therapy, there was fairly rapid initial im- 
provement over 2 week interval during treatment, with 
almost complete clearing 1 month after completion of 
therapy. 

Doppman et al. [4] reported a single case of cavita- 
tion in a series of 30 patients with the disease. How- 
ever, in that instance monilial involvement of the 
parenchyma was also present at autopsy. Although 
cavitation was not confirmed by surgical or postmortem 
examination in our case, it was convincingly demon- 
strated tomographically. Candida (Monilia) was also 
cultured from the sputa but was not present in trans- 
bronchial cultures nor on lung biopsy. 

The unusual chronicity and cavitation seen in this 
patient emphasize the need to consider Pneumocystis 
carinii pneumonia in any patient with immunologic and 
pulmonary parenchymal disease, regardless of the con- 
figuration or duration of radiographic findings. 
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Fig. 1. — A, Film 1 month before admission showing bilateral symmetrical perihilar infiltrates, predominantly alveolar, with multiple air bronchograms 


radiating from both hilar regions. No involvement of lung periphery. B, Admission film showing slow progression of bilateral infiltrates retaining basically 
alveolar pattern with multiple air bronchograms and apparent bilateral cavitation (arrows). C, Film at conclusion of Pentamadine therapy showing marked 
decrease in density of central infiltration. D, Film 1 month later showing almost complete clearing of infiltrates. 
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Fig. 2.— 10 cm (A) and 6 cm (B) tomograms 5 days after admission showing right and left lower lobe cavitation, respectively. 


Anomalous Internal Carotid—Posterior Cerebral Artery Circulation: 
One Form of Congenital Incomplete Circle of Willis 


MURRAY ROTHBERG,' WILLIAM E. MATTEY, AND JEFFERSON BASTIDAS 


Introduction 

Anomalies of the cerebral circulation have proven to be 
the rule rather than the exception. In a study of 994 
autopsies of patients with clinical manifestations of 
neural dysfunction, Riggs and Rupp [1] found anomalies 
in 7996. Most of these variants were related to failure 
of one or more of the primary branching stems forming 
the circle of Willis to develop to adult size. A search 
of radiologic and pathologic literature failed to reveal 
a case in which the posterior cerebral artery arose as 
the only branch of one of the internal carotid arteries. 
We report such a case. 


Case Report 


A 44-year-old Caucasian woman had nonconsistent tin- 
nitus of the right ear of 3 years, diminished hearing in her 
right ear for a few months, and infrequent mild right oc- 
cipital headaches. She had had a left radical mastectomy 
for lobar infiltrating carcinoma with positive axillary lymph 
nodes 5 years earlier, without recurrence. 

On physical examination the right pupil was slightly ir- 
regular and larger than the left. It did not react to light or 
accommodation. Hearing was normal and no true vertigo was 
discovered. A minimal right facial paresthesia was elicited. 
A brain scan and skull x-rays were negative. Routine hema- 
tologic studies and urinalysis were normal. Lumbar puncture 
and cerebrospinal fluid studies revealed no significant red 
or white blood cell count. The cerebrospinal fluid protein 
was 16 mg/100 ml. 

Using a right femoral artery approach, selective catheteri- 
zation of the right common carotid artery (figs. 14 and 1B) 
demonstrated that the right posterior cerebral artery con- 
tinued directly as the only major branch of the right internal 
carotid artery. There was no evidence of irregularity of the 
wall or arteriosclerotic changes to suggest occlusion of the 
absent anterior or middle cerebral arteries. 

Injection into the left common carotid artery (fig. 1C) re- 
vealed filling of left anterior and middle cerebral arteries as 
well as the right anterior and middle cerebral arteries through 
a large anterior communicating artery. The left posterior 
cerebral artery did not fill on this injection. 

Injection into the right vertebral artery (fig. 1D) revealed 
tortuosity of the basilar artery without significant narrowing. 
The left posterior cerebral artery filled entirely from the 
vertebrobasilar system. 

The patient was discharged with a diagnosis of congenital 
variation of the cerebral circulation. The cause of her symp- 
toms was never found, but they have not recurred. 


Discussion 


The development of the cerebral circulation from its 
primitive embryonic state into the classic adult form 
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has been clearly demonstrated [2, 3]. The vessels form- 
ing the circle of Willis arise from a primitive network 
surrounding the embryonic neural tube. From this net- 
work, the paired internal carotid arteries are formed 
first. These paired arteries then “divide into two 
branches of unequal caliber, a narrow posterior branch, 
the post communicating artery, and a larger anterior 
branch, which, after giving off the anterior choroid artery 
and a large middle cerebral artery, terminates in the 
anterior cerebral artery, which is connected with that 
of the opposite side by the anterior communicating 
artery" [2, 4]. The posterior cerebral arteries also 
originate in the internal carotid arteries [2, 3]. 

The major branches of the internal carotid arteries are 
the larger anterior cerebral arteries and the smaller 
posterior communicating arteries. The middle cerebral, 
posterior cerebral, anterior communicating, anterior 
choroidal, and vertebral arteries are all secondary addi- 
tions to the primitive ring. 

Based on an analysis of 1,647 autopsy specimens, 
Riggs and co-workers [5, 6], divided the variations of 
the circle of Willis into eight anatomic types. Group 1, 
the classical circle of Willis, was found in only 1876 
(200 cases). Group 3, unilateral focal hypoplasia of the 
internal carotid artery and/or the anterior cerebral 
artery, was the most common anomaly. It was found in 
2596 (407 cases). 

Our case does not fit entirely into any of the Riggs 
classifications, although there are similarities with group 
6. Group 6 consists of unilateral focal hypoplasia of an 
anterior branch and hypoplasia of a divisional branch 
of the basilar artery on the homolateral side, with partia! 
or complete origin of the posterior cerebral artery from 
the internal carotid artery. This was one of the rarer 
variants, demonstrated in only 8% (134) of their cases 
[5, 6]. However, in this type of variant the middle cere- 
bral artery is supplied by the internal carotid. In our case 
the middle cerebral artery does not originate from the 
homolateral internal carotid artery. lt is theoretically 
probable that embryonically there was complete, rather 
than focal, hypoplasia of the larger anterior branch, 
leaving only the smaller posterior branch giving rise to 
the posterior communicating artery with associated divi- 
sional hypoplasia of the basilar artery. This leads to 
complete origin of the posterior cerebral artery from the 
posterior communicating artery. 

The vascular variant in our case is an incidental find- 
ing. The clinical implications of such variants are diffi- 
cult to determine [1]. Nutritionally and functionally 
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Fig. 1.— Anteroposterior (A) and lateral (B) view of right common carotid arteriogram showing posterior cerebral artery continuing as only major 
branch of right internal carotid artery and smaller (perforating) branches, anterior thalamoperforating artery, posterior thalamoperforating artery, and 
medial and lateral posterior coroidal arteries. C, Left common carotid arteriogram showing filling of left anterior and middle cerebral arteries as well as 
right anterior and middle cerebral arteries through large anterior communicating artery. D, Right vertebral arteriogram showing tortuosity of basilar 
artery. Left posterior cerebral artery fills entirely from basilar system 


CASE REPORTS 155 


there appears to be no difficulty in adaptation, with full 2. DeVriese B: Sur la signification morphologique des 
development of the brain in spite of the variant. How- arteries cerebrales. Arch & Biol 21:357, 1905 

ever, there would certainly be a smaller margin of 3. Vander Eccken H: Discussion of "collateral circulation" 
safety if a pathologic process were to affect the left of the brain. Neurology 11:16-19, 1961 

internal carotid artery. 4. Riggs HE, Griffith J: Anomalies of the circle of Willis in 
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Editorial 


One Year Later 


In a sense this is an annual report to readers, but more 
is intended. For the past year the Journal has had new 
editorial direction and has undergone substantial 
change. Its contemporary front cover and readily avail- 
able table of contents on the back cover express inten- 
tion that the presentation of material be direct and 
convenient for the reader. This is further reflected by 
the abstracts at the beginning of manuscripts, simpler 
page makeup, and larger, carefully oriented illustra- 
tions. Beginning with the July issue, a redesigned page 
with longer and wider columns has allowed some re- 
duction of bulk without loss of space. In addition to 
these physical alterations, many production delays have 
been overcome, and recent issues have been delivered 
within the designated month. 

Response to these changes has been uniformly 
favorable but comes largely from those responsible in 
some way for production or review of content. Readers 
have not expressed themselves—and such expression 
would be welcome. It is essential that readers find the 
journal attractive and comfortable to peruse as well as 
useful in content. 

But these alterations are simply cosmetic and have 
nothing to do with content; that too has been altered, if 
somewhat less conspicuously. Beginning with several 
papers in the August issue, manuscripts selected for 
publication have undergone far more intense scrutiny 
than previously. Two experts in the subject have studied 
and independently commented on submitted manu- 
scripts prior to a thorough study by the editor or assis- 
tant editor. Virtually all accepted manuscripts have been 
revised based on this review process and have been 
further copy-edited in the Journal office. The result is 
greater clarity, more documentation of assertion, and a 
general abbreviation of expression. As of this writing, 
approximately 50% of papers submitted to this review 
process have been accepted. 

The Journal is particularly appreciative of the more 
than 200 reviewers who have so generously participated 
in this review process; they have been commendably 
prompt. Others have also joined the effort, serving as 
abstractors of current literature, reviewers of recent 
books, and as editorialists. Through their energetic 
efforts, the content in these sections has become highly 
contemporary and useful. 

But what of the manuscript content itself? What has 
been submitted and what does the Journal seek? In the 
12 months of 1976 the Journal published 341 manu- 
scripts: 277 on diagnostic imaging, 51 on radiation 
oncology, and the remaining 23 on other topics. For 
lack of specific figures, it may be presumed these pub- 
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lished titles are representative of the entire range of 
papers submitted. 

Of the papers on radiation oncology, 8096 had been 
presented at previous meetings of the American Radium 
Society; the Journal was accordingly faithful to the 
sponsorship of that organization. Most of these papers 
were retrospective studies correlating clinical outcome 
with specific treatment regimes and variations. It is not 
possible to determine in each instance whether the 
study was indeed prospectively planned and executed 
according to protocol, but at least 3096 of the studies 
could be so regarded. Slightly less than half credited 
grant support, either federal or otherwise. Only two 
papers reported bench-type laboratory observations. Few 
papers were received de novo, and obviously the larger 
publication effort in the field must have been directed 
elsewhere. Noteworthy is the relatively high level of 
grant support, reflecting the national commitment to 
cancer research and control. 

Manuscripts in diagnostic imaging were somewhat 
different. Of the 277, 24% were case reports, in some 
instances including lengthy reviews, but necessarily 
retrospective. The 211 major manuscripts were also 
predominantly reviews of previous experience. Only 
17% could be described as prospective studies executed 
according to protocol, 1296 credited grant support, and 
276 reflected bench-type laboratory investigation. Ap- 
proximately 25% of the major manuscripts had been 
presented at meetings of the American Roentgen Ray 
Society or the Society for Pediatric Radiology. It would 
appear the Journal has a different function for the diag- 
nostic community, being a repository of not only so- 
ciety-related presentations but of the general flow of 
publication effort as well. 

Readers have been generally silent about Journal 
content. Assertions in manuscripts provoked only few 
responses which appeared in our Letters section. Edi- 
torials, for the most part invited statements of opinion 
on contemporary issues, produced no response, even 
when it was proposed that radiologists reduce their 
charges for CT examinations [1]! The June issue car- 
ried a section of abstracts of papers presented at an 
international conference on bone mineralization—a com- 
prehensive review of the subject—but no reader interest 
has been expressed. if there were any significant re- 
sponse, it concerned the July bicentennial issue devoted 
to computed tomography. This seemed favorably re- 
ceived. 

What does the Journal seek? For one thing it seeks 
feedback, for control of its editorial decisions, efforts, 
and policy. The Journal wants to satisfy all its sub- 













































































EDITORIAL 


scribers in some manner, realizing full well that no 
reader will be interested in every subject. It seeks to 
become an organ for distribution of contemporary 
‘radiologic information and radiologic dialogue. To ful- 
fill these objectives, it needs more contemplative com- 
ment and reader opinion. 

The Journal also seeks to stimulate structured 
investigations in radiology, particularly in diagnostic 
imaging. Most papers published were largely descrip- 
tions of data collected incident to routine patient care, 
examined retrospectively for whatever lessons they 
might hold. The investigative community is urged to 
extend its horizons and to respond to inquiries larger 
than those of increasing diagnostic specificity. Diag- 
nosis is but one facet of health care delivery and, 
although it is our bag, we need to make it more relevant. 
More specifically, investigations demonstrating the in- 
fluence of greater diagnostic accuracy on patient care 
outcome are sorely needed. The increasing resistance 
to proliferation of CT scanners appears to hinge on the 
public's failure to appreciate how accuracy of diagnosis 
affects ultimate health outcome. This important matter 
is often submerged in concerns for cost and compensa- 
tion. Short of such justification, our increasingly expen- 
sive interventions may fall subject to cutbacks similar 
to those in space exploration. 


Accordingly, the Journal welcomes studies that 
interpret diagnostic and therapeutic endeavors in terms 
of their influence on health and well being. Such studies 
need to be prospective and critically designed. Involve- 
ment of other health professionals may lend added 
meaning and significance to conclusions reached. 

In changing its image the Journal has sought to at- 
tract the interest and confidence of a larger readership. 
Having created the mechanism, it now aspires to more 
active dialogue. Hopefully, expeditious publication will 
prompt interchange between author, reader, and Jour- 
nal on matters of contemporary interest. Hopefully also, 
by its selection of manuscripts the Journal can help 
focus the interest of the radiology community on 
dialogue with the public. Health care critics, planners, 
and the general public are eager for documentation of 
the ultimate benefits of medical endeavors. We must 
doa better job of explaining our contributions, whether 
they be with established procedures or new technologies 
of diagnostic imaging and radiation oncology. Our li- 
cense to continuing enjoyment of the intellectual chal- 
lenges and pleasures of radiology depends on it. 

MIME 
RHT 
REFERENCE 
1.. Meaney TF: CT and the planners. Am J Roentgenol 126: 
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Vertebral Sarcoidosis 

A recent article by Brodey et al. [1] described a patient 
with a solitary destructive lesion of the anteroinferior por- 
tion of the body of L3 with extensive reactive sclerosis and 
adjacent disc space narrowing. Apparently, the only evidence 
for sarcoidosis was "noncaseating granulomatous changes in 
lymph nodes" adjacent to L3. Unfortunately, photomicro- 
graphs of the lymph node lesions were not imcluded, but the 
description suggests that these were nonspecific. Descrip- 
tions of the microscopic appearance of the biopsied bone and 
disc tissue also were not included. Special stains for acid- 
fast bacilli and fungi and bacteriologic cultures were nega- 
tive. 

It is well known that sarcoidlike lesions (noncaseating 
granulomata) may be observed, particularly in lymph nodes, 
in conditions other than sarcoidosis. For example, such 
changes may be seen in lymph nodes draining an area of 
tissue necrosis. | have seen such a reaction in abdominal 
lymph nodes in a patient who did not manifest features of 
sarcoidosis and who proved at necropsy to have abdominal 
carcinomatosis. This is not unique and illustrates the non- 
specificity of these sarcoidlike lesions. 

It is possible that the lymph node lesions described by 
Brodey et al. [1] were not related to the lesion in the spine. 
There was no clinical or radiologic follow-up. The absence 
of other skeletal lesions or sites of lymphadenopathy and the 
normal radiologic appearance of the lungs also raise serious 
questions about the validity of the diagnosis. 

Most radiologists would agree that sarcoidosis is a clini- 
cal-pathologic syndrome and that the diagnosis requires 
more than the demonstration of focal noncaseating granulo- 
mata. In recent years there have been reports of unusual 
forms of skeletal sarcoidosis, some cited by Brodey et al. [1]. 
In certain cases the diagnosis of sarcoidosis is well docu- 
mented, but whether the skeletal lesion described is a mani- 
festation of the disease is questionable. 

One such report [2] concerned a patient with bilateral de- 
struction of the femoral condyles, presumably due to sar- 
coidosis. The appearance of the published radiographs 
suggests ischemic necrosis of the femoral condyles, but 
because "synovial biopsy showed non-caseating granulomas 
and bone biopsy demonstrated cellular aggregates consistent 
with granulomas,'' it was assumed that the bone lesions were 
due to sarcoidosis. The limited bone biopsy in this case may 
not have excluded bone necrosis. No other bones were af- 
fected, and the '"sarcoid joint involvement” began almost a 
year after the patient had been placed on steroids. Patients 
with sarcoidosis appear to have a significantly altered im- 
mune status which may influence the cellular nature of their 
inflammatory response to various types of tissue injury. 
intraarticular bone necrosis is frequently associated with, 


and probably causes, secondary synovitis. It is conceivable 
that bone necrosis in this patient, if indeed present, stimu- 
lated a synovitis which was characterized by noncaseating 
granulomata, because the patient apparently did have sar- 
coidosis. 

My purpose is not to emphasize that these two cases, and 
others like them, might not represent skeletal sarcoidosis but 
rather to caution that such diagnoses should not be accepted 
uncritically. If these and other atypical cases are not mani- 
festations of sarcoidosis, we must determine what they are 
and whether we are missing anything important, either in 
terms of a new disease entity or a manifestation of a more 
common condition which is treatable. 

Radiologists, perhaps more than other physicians, rely 
heavily on pathologic correlation, and the pathologist's in- 
terpretation is a major factor in determining our concepts 
of the radiologic spectrum of a given disease. We should be 
knowledgeable regarding the limitations of microscopic path- 
ology, particularly in so ill-defined a condition as sarcoidosis. 

William Martel 
University Hospital 
Ann Arbor, Michigan 48104 
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! fully appreciate Martel's reservations in accepting 
the diagnosis of sarcoidosis in view of its nonspecific his- 
tologic appearance. In the case reported there were *several 
factors which we feit substantiated the diagnosis: (1) the 
presence of histologic material in the lymph nodes, ver- 
tebral body, and disc space which was compatible with the 
diagnosis of sarcoid; and (2) the persistently elevated serum 
calcium levels without metabolic or endocrinologic abnor- 
mality. In addition, since the case report was published, the 
patient's osseous lesion has almost completely healed, her 
symptoms have resolved, and she has developed no sys- 
temic illness. Her chest film remains normal. 

We agree with Martel that it is not at all typical for 
sarcoid to present in this manner. However, the reason for 
publishing this particular case of sarcoidosis was to include 
the possibility of sarcoid in the differential diagnosis of a 
destructive lesion of a vertebral body in a young patient with 
a normal chest x-ray. 


Philip A. Brodey 
Mount Zion Hospital and Medical Center 
San Francisco, California 94120 









































Abstracts of Current Literature 


Chest 


Midesophageal perforations by esophageal obturator air- 
ways. Strate RG, Fisher RP (Department of Surgery, St. 
Paul-Ramsey Hospital, St. Paul, Minnesota 55101). J Trauma 
16:503-508, June 1976 


The authors report four cases of midesophageal perfora- 
tion by the Gordon/Donmichael esophageal obturator airway 
which is employed in an estimated 200 resuscitations by 
urban paramedics. . 

Pneumomediastinum and subcutaneous emphysema were 
present in patients receiving assisted ventilation and/or 
external cardiac massage. The single patient without pneu- 
momediastinum was identified when a subsequently placed 
nasogastric tube freely entered the mediastinum and left 
pleural space. Endoscopy confirmed the perforation location 
in all cases, however, a contrast esophagram was employed 
to determine the mode of further therapy. The patients with 
transmural extravasation of contrast underwent operative 
closure. Those without extravasation were treated with anti- 
biotics only and observed for signs of developing medias- 
tinitis. The perforations were located at the end of the 
esophageal tube and not at. the more proximally located 
esophageal balloon. The midesophagus is an unusual location 
for perforation, usually fewer than 10% of iatrogenic per- 
forations occur here. | | 

Curtis H. Northrop 


Whole lung tomography in metastatic disease. Polga JP, 
Watnick M, Arnold KF (K. F. Anoidi, Harvard Medical 
School, Boston, Massachusetts 02115). Clin Radiol 27:53- 
56, Jan. 1976 


Because pulmonary metastases in patients with primary 
neoplasms have both therapeutic and prognostic implica- 
tions, g review was uridertaken of 100 patients with primary 
extra pulmonary neoplasms in whom chest roentgenography 
and whole lung tomography had been performed. Tomography 
in patients with normal plain chest films was performed for 
preoperative evaluation. Patients with single nodules were 
tomographed when a nodule was first noted, tomography 
being restricted to the area of the nodule if nodule calcifica- 
tion was demonstrated. In the absence of calcification, whole 
lung tomography was then performed. | 

Seventy patients with normal chest films had normal 
tomography. Twenty patients with abnormal chest films had 
no additional information obtained on tomography. Eight of 
28 patients with solitary metastases on plain films had more 
than one lesion demonstrated on tomography. Due to tomo- 
graphy findings, therapy was altered in six of those eight. 
Two (396 of 72 patients with normal chest films) had me- 
tastases visible on their tomograms. 

Solitary pulmonary metastases, though much less common 
than multiple pulmonary metasases, are far more amenable 
to therapy than lesions in other sites. The radiologist, there- 
fore, is obligated to determine the extent of pulmonary me- 
tastases as accurately as possible. 

The data in this study indicate the considerable value of 
whole lung tomography in determining therapy whenever a 
solitary metastasis is visible on conventional chest films. 
With only a 3% pick up rate of metastases in patients with 
normal chest films, the place of whole lung tornography re- 
mains less clear cut. 

T. Noel K. Allan 


Cardiovascular 


Selective intraarterial steroid injection in ulcerative co- 
litis. Hiramatsu K, Asakura H, Baba S, (Keio University. 
Tokyo, Japan). Acta Radio! [Diagn] 17:299-304, May 1976 
Mesenteric angiography was performed in 11 patients 
with histologically proven ulcerative colitis. Angiographic 
abnormalities found included loss of normal tapering of the 
vasa recta in all cases, intense capillary filling in nine, and 
early venous filling in five. In one case, dilated vasa recta had 
irregular lumina. The authors note the difficulty in diagnos- 
ing specific inflammatory disease with angiography. Cortico- 
steroid (Prednisolone 10-25 mg) was injected into the 
inferior mesenteric artery in 10 cases and both superior and 
inferior mesenteric arteries in seven patients, Based on 
clinical findings, endoscopy, and barium examinations, there 
was marked improvement in five patients, moderate Improve- 
ment in four, and no change in another. There were no ther- 
apeutic controls but most of the patients had not responded 
to standard treatments consisting of oral or perrectum ste- 

roids. Follow up period is not specified. 
John D. Harley 


Cardiovascular abnormalities in the Marfanoid hyper- 
mobility syndrome. Cotton DJ, Brandt KD (University Hos- 
pital, Indianapolis, Indiana 46202). Arthritis Rheum 19:763- 
768, July-Aug 1976 
Two patients are described with the body habitus of the 
Marfan syndrome. One patient had a floppy mitral valve; the 
other had an aortic aneurysm due to cystic medionecrosis of 
the aorta. The authors summarize the differences between 
the two heritable connective tissue disorders, Marfan's and 
Ehlers-Danlos syndromes. The two patients described appear 
to represent a genetic variant which is labeled Marfanoid 
hypermobility syndrome. Similar cases have been reported 
previously. 
D. M. Forrester 


Transcatheter occlusion of abdominal tumors. Goldstein 
HM, Wallace S, Anderson JH, Bree RL, Gianturco C (M. D. 
Anderson Hospital and Tumor Institute, University of Texas 
System Cancer Center, Houston, Texas). Radiology 120: 
539-545, Sept. 1976 


Radiological and clinical experience with transcatheter in- 
travascular occlusion of abdominal and pelvic tumors in 55 
patients is presented. Major indications include contral of 
hemorrhage, palliation of local tumor symptoms, and pre- 
operative management to facilitate surgery. Methods of 
occlusion included embolization (clot, subcutaneous tissue, 
and Gelfoam), introduction of a stainless steel coil into 
larger vessels, and balloon catheters. Hemorrhage was con- 
trolled in 8 of 12 patients with bleeding gastrointestinal and 
pelvic tumors. Experience in 36 patients with hyperne- 
phroma is discussed. Initial observations are presented, in- 
cluding occlusion of the hepatic artery for dearterialization 
of primary and secondary neoplasms and of the splenic artery 
for hypersplenism. 

Author's Abstract 


Persistent transitional circulation, roentgenographic find- 
ings in infants. Nielson HC, Riemenschneider TA, Jaffe RB 
(R. B. Jaffe, University of Utah Medical Center, Salt Lake 
City, Utah). Radiology 120:649—652, Sept. 1976 


Chest roentgenograms in 13 infants and angiocardiograms 
in 11 infants with persistent transitional circulation (PCT) 


























































































































































































































ABSTRACTS 


syndrome were reviewed. Chest radiographs typically re- 
vealed congestive heart failure with pulmonary venous con- 
gestion, cardiomegaly, hepatomegaly, and pleural effusions. 
Angiocardiography demonstrated a right-to-left shunt through 
the ductus arteriosus, ventricular dilatation, poor myocardial 
function, and ventricular emptying. Cardiopulmonary abnor- 
malities resolved over a period of 2-6 days in survivors. PTC 
syndrome as seen at the authors' institution has been an 
important and relatively common cause of congestive heart 
failure and cyanosis in the newborn. The incidence of con- 
gestive failure was higher than in other reported series. 
Author's Abstract 


Serial long-term phlebography after documented lower leg 
thrombosis. Lipchik EO, DeWeese JA, Rogoff SM (J. A. De- 
Weese, Strong Memorial Hospital, University of Rochester 
Medical Center, Rochester, New York). Radiology 120:563- 
566, Sept. 1976 


Representative phlebograms from a series of 38 patients 
(86 phlebograms) followed up from 2 weeks to 6 years after 
the initial thrombotic episode are presented. The veins 
cleared earliest and most completely in patients with throm- 
bosis limited to the calf. Totally occluded veins cleared 
more slowly and less completely than non- or partially oc- 
cluded veins. Post-thrombotic restoration of normal venous 
and valvular structures was commonly seen. The authors 
describe a phlebographic pattern which corresponds to pre- 
viously documented pathological material, illustrating intimal 
thickening as a sequel to organization of thrombi onto the 


walls of the veins. 
Author's Abstract 


The relative effects of selective intra-arterial and intra- 
venous vasopressin infusion. Davis GB, Bookstein J, Hagan 
PL (University of California Medical Center, San Diego, Cali- 
fornia). Radiology 120:537-—-538, Sept. 1976 


The relative effects of selective intra-arterial and intra- 
venous infusions of vasopressin were evaluated in 16 nor- 
motensive dogs. One group was infused via the left gastric 
artery, one was infused via a peripheral vein, and a control 
group was not infused. Flow to the stomach and bowel was 
reduced by an average of 73% and 45%, respectively. There 
was no significant difference between selective intra-arterial 
and intravenous infusions with regard to their effects on 
visceral flow or their systemic parameters. Control animals 
demonstrated only minor variations from base-line flow. 

Author's Abstract 


Transcatheter therapeutic arterial embolization. Katzen 
BT, Rossi P, Passariello R, Simonetti G (Present address, 
B. T. Katzen: Alexandria Hospital, 4320 Seminary Road, 
Alexandria, Virginia 22314). Radiology 120:523-531, Sept. 
1976 


Transcatheter therapeutic arterial embolization was em- 
ployed in 11 patients with gastrointestinal hemorrhage and 8 
patients with bleeding from other sites. Hemorrhage was 
stopped successfully in all of the patients with gastrointesti- 
nal bleeding and 6 of the 7 patients with active bleeding from 
other sites. There were no significant complications or se- 
quelae, although ischemia may cause problems in such 
patients, Embolization is of considerable value when phar- 
macological therapy fails or is not appropriate due to the 
site of bleeding. In some cases it may represent the defini- 
tive treatment, as in pelvic trauma or renal hemorrhage; in 
others, embolization may serve to halt bleeding long enough 
to permit surgery. Therapeutic embolization should be con- 
sidered whenever active extravasation of contrast material is 


demonstrated. 
Author's Abstract 


Transcatheter therapeutic embolization in the manage- 
ment of massive upper gastrointestinal bleeding. Gold- 
man ML, Land WC Jr, Bradley EL ill, Anderson J (Grady 
Memorial Hospital, Atlanta, Georgia). Radiology 120:513- 
521, Sept. 1976 


Two methods of controlling life-threatening hemorrhage 
are infusion of vasospastic agents and embolization of the 
bleeding vessel. Gelfoam powder, Gelfoam sponge, and 
isobuty! cyanoacrylate have been used to control severe 
arterial and variceal hemorrhage from the upper gastrointesti- 
nal tract. The authors summarize their results and discuss 
gastric necrosis, a serious complication. 

Author's Abstract 


Alterations in gastric physiology caused by selective em- 
bolization and vasopressin infusion of the left gastric 
artery. Chuang VP, Reuter SR, Cho KJ, Schmidt RW (K. J. 
Cho, University of Michigan at Wayne County General Hos- 
pital, Eloise, Michigan). Radiology 120:533-536, Sept. 1976 


Alterations in gastric physiology caused by selective em- 
bolization and vasopressin infusion of the left gastric artery 
were evaluated in 29 dogs. Gastric acidity was not signifi- 
cantly altered following Gelfoam embolization but decreased 
sharply with vasopressin infusion. These results suggest that 
the segmental occlusion caused by Gelfoam permits signifi- 
cant collateral blood flow to the gastric mucosa, while the 
arteriolar and capillary constriction caused by vasopressin 
effectively decreases mucosal blood flow. These findings are 
consistent with the clinical observation that embolization is 
more effective in controlling bleeding ulcers, while vaso- 
pressin infusion is more effective for controlling hemorrhagic 
gastritis. 

Author's Abstract 


Gastrointestinal 


Computed tomography of the pancreas. Haaga JR, Alfidi 
RJ, Zelch MG, Meany TF, Boller M, Gonzalez L, Jelden GL 
(Cleveland Clinic Foundation, Cleveland, Ohio). Radiology 
120:589-595, Sept. 1976 


Computed tomography (CT) has proven useful in diagnos- 
ing inflammatory and neoplastic disease of the pancreas. 
Neoplasms of the pancreas produce enlargement of the 
gland and loss of surrounding fat planes. Acute pancreatitis 
also produces enlargement but correct diagnosis can be 
made with the clinical correlation. The usefuiness of CT in 
chronic pancreatitis depends upon the state of the disease. 
Distinction between an inflammatory and a neoplastic mass 
is not possible on the basis of a CT scan alone. CT is also 
useful for needle guidance for aspiration biopsy of the pan- 
creas. 

Author's Abstract 


Angiography in Crohn's regional enteritis—its relation to 
conventional radiological, endoscopic, and microangio- 
graphic findings (in German). Voegeli E, Triller J, Zur- 
briggen S, Ruchti C (Institut fuer Diagnostische Radiologie 
des Inselspitals, CH-3000 Bern, Switzerland). Fortschr Geb 
Roentgenstr Nuklearmed 124:546-552, June 1976 


The results of conventional radiography, visceral angio- 
graphy, and endoscopy in 10 patients with Crohn's disease 
were compared with histological findings and microangio- 
graphy of the resected specimen. In eight patients the 
margins of resection showed inflammatory changes; in three 


















































































































































































































































































































































ABSTRACTS 


of these patients the changes were nonspecific and consisted 
of submucosal edema, teleangiectasia and round cell in- 
filtrates. These changes, which were also seen in the transi- 
tional zone between normal intestine and segments with 
overt Crohn's disease, were not only below the resolution of 
conventional radiology but also escaped detection by 
endoscopy. They were, however, recognizable angiographi- 
cally as hypervascularization with dilated vasa recta and 
early venous drainage. These angiographic findings are the 
same that are encountered in segments of the intestine with 
endoscopically, radiologically, and histologically fully de- 
veloped Crohn's disease. In contrast, in stenotic areas due 
to scarring, the vascularity was diminished with narrowed 
arteries, little or absent capillary blush of the intestinal wall, 
and normal venous filling. The lack of accurate evaluation of 
the extent of Crohn's disease by endoscopy and conven- 
tional radiology might be responsible, in part, for the high 
incidence of recurrence in this entity because of resection 
through the diseased bowel. The authors recommend angio- 
graphic evaluation of all patients with Crohn’s disease prior 
to surgery. 

Peter F. Winter 


The differentiation between malignant and benign lesions 
by retrograde pancreaticography (in German). Bruehlmann 
W, Ruettimann A (Institut fuer Roentgendiagnostik, Stadt- 
spital Triemli, CH-8063, Zurich, Switzerland). Fortschr Geb 
Roentgenstr Nuklearmed 124:542-546, June 1976 


The accuracy of endoscopic retrograde pancreaticochol- 
angiography (ERCP) in the differentiation between carcinoma 
of the pancreas and chronic pancreatitis is evaluated in a 
series of 39 cases with known final diagnosis. The diagnosis 
on the basis of the ERCP was correct in 35 cases (90%). 
The findings are divided into the following morphological 
types: 

1. Abrupt ending of the contrast column of the main duct 
or small ducts. This finding was present in 10 cases and is 
not specific. In four cases it was caused by carcinoma and 
in six cases by chronic pancreatitis. At surgery a pseudocyst 
was found in three of the latter cases. Differentiating the con- 
trast cqjumn as ending in a concave versus a tapered con- 
figuration is of little help since both types can be associated 
with carcinoma and chronic pancreatitis. Localized extra- 
vasation into the region of the cut off favors pancreatitis, 
frequently in association with a pseudocyst. 

2. Stenoses. Smooth concentric stretched stenoses were 
found in three patients. None of the stenoses was caused by 
carcinoma. Irregular tortuous stenoses were specific for 
carcinoma. All 16 cases exhibiting this type of stenosis had 
carcinoma of the pancreas. 

3. Cystic destruction of small branches. This entity was 
found in two cases of carcinoma and never observed in 
chronic pancreatitis. 

4. Diffuse caliber changes with or without visualization 
of extrahepatic spaces. These changes were observed in nine 
cases and, without exception, were the result of chronic pan- 
creatitis. 

Peter F. Winter 


The value of the fatty meal in oral cholecystography. 
Harvey IC, Thwe M, Low-Beer TS (United Bristol Hospitals, 
Bristol, England). Clin Radiol 27:117~-121, 1976 


In order to assess the value of post fatty meal films, 232 
oral cholecystograms were reviewed. Gallbladder opacifica- 
tion, duct visualization, separation of gallbladder from 
overlying bowel gas shadows, and the demonstration of 
abnormalities were assessed from the prefatty meal films, 
and then again in conjunction with those taken after fat, 


when contraction was also assessed. Of the 200 examina- 
tions given the fatty meal, 132 were considered norma!, 63 
had gallstones, four had adenomyomatosis (one with stones}, 
and two cholesterolosis. 

The postfatty meal films were found to be essential for 
the diagnosis of adenomyomatosis and cholesterolosis, and 
considered to be occasionally helpful in diagnosing small 
stones. They were of little value in assessing the biliary 
ducts, or separating the gallbladder from overlying bowel 
gas, and of no value in the diagnosis of functional biliary 
tract disorders. 

T. N, K. Allan 


Transient obstruction of the common bile duct following 
its exploration. Man B, Kraus L, Pikielny S, Horodniciano S 
(Meir Hospital, Kfar Sava, Israel). Clin Radiol 27:123—127, 
1976 


Failure of contrast medium to enter the duodenum during 
operative cholangiography after common bile duct explora- 
tion and instrumentation may be caused by transient obstruc- 
tion of the common bile duct. This contrast failure attributed 
to spasm and oedema of the sphincter choledochus of 
Boyden and not of the sphincter of Oddi. Knowledge of this 
possible pseudoobstruction of the common bile duct follow- 
ing its exploration may save the surgeon from unnecessary 
reexploration and sphincterotomy or choledoduodenostomy. 
Further exploration is unnecessary, if, during the common 
duct exploration the dilators and the catheter passes easily 
into the duodenum and on the cholangiogram the obstructed 
area is smooth and there is no filling defect. A normal chol- 
angiogram performed 8-10 days following the operation 
proves that the obstruction was transient and not caused by 
calculus stricture or tumor. 

T. N. K. Allan 


Genitourinary 


Percutaneous nephrostomy. Harris RD, McCullough DL, 
Talner LB (University of California, San Diego, California). 
J Urol 115:628-631, June 1976 


The authors describe their experience with 26 percutane- 
ous nephrostomy procedures performed in patients with 
obstructed upper urinary tracts, The procedure is most help- 
ful in delaying surgery in poor risk patients. Percutaneous 
nephrostomy is performed with the patient in prone position. 
The puncture needle is directed posteroanterior, and Seld- 
inger's technique is used. Equipment includes 18 gauge 
teflon sheathed 10-15 cm needles, J-.shape quide-wires, 6F 
teflon angiographic dilators, and a 7—8F polyethylene angio- 
graphic catheter with multiple side holes. Over a period of 
several weeks, catheters are exchanged for larger and softer 
catheters at many settings until a 14~18F red rubber or si 
lastic tube is in place. The authors have found that the cath- 
eter can maintain adequate drainage of the upper urinary tract 
for up to 12 months. Complications are minor, and include 
bleeding which tends to be self limited, perforation of a calix 
which ceased spontaneously, mucosal edema which lasted 
for several days, and calculus encrustation in the catheter, 

John W. Li 


Bulbous splenic vein as a cause of renal pseudotumor. 
Hyman RA (North Shore University Hospital, Manhasset, New 
York). Radiology 120:551—552, Sept. 1976 


A number of renal and suprarenal pseudotumors have been 
described during the past, two decades, paralleling the de- 
velopment of selective visceral angiography. An apparent left 
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upper pole renal mass in a 71-year-old hypertensive man was 
found to be a bulbous portion of the splenic vein during angi- 
ography. The anatomical basis of this renal pseudotumor is 


discussed. 
Author's Abstract 


Musculoskeletal 


Carpal arthritis with ankylosis in late onset Still's dis- 
ease. Medsger TA Jr, Christy WC. Arthritis Rheum 19:232- 
242, March—April 1976 


The adult onset of Still's disease was first published in 
1971. The clinical picture results in contusion with leu- 
kemia and lymphoma, fever, hepatosplenomegaly, lymph- 
adenopathy, leukocytosis, rash, serositis, and negative 
serologic reactions for rheumatoid factor and antinuclear 
antibodies. The presence of symmetric polyarthritis suggests 
the correct diagnosis of juvenile rheumatoid arthritis. Bony 
ankylosis is relatively rare in adult rheumatoid arthritis, 
ranging from 5% to 27% in several series, The authors re- 
port 713 patients with late onset Still’s disease (ages 15- 
54) who developed joint space narrowing and bony ankylosis. 
The intercarpal and carpal-metacarpal articulations seemed 
to be selectively affected. Ankylosis occurred as early as 18 
months after the onset of arthritis, The findings of bony 
ankylosis of the wrists in an adult patient should suggest the 
diagnosis of Still's disease to the radiologist despite the age 


of onset of the arthritis, 
D. M. Forrester 


Hip involvement in ankylosing spondylitis. Dwosh IL, 
Resnick D, Becker MA (Veterans Administration Hospital, 
San Diego, California 92161). Arthritis Rheum 19:683—-692, 


July-Aug. 1976 


Hip involvement in ankylosing spondylitis was radio- 
graphically evident in 42 of 87 patients, beginning early in 
the disease. The pattern includes concentric joint space nar- 
rowing, rufflike femoral osteophytosis, axial migration of the 
femoral head, and protrusio acetabuli, The pattern of migra- 
tion occurs in patients with rheumatoid arthritis but is 
usually unassociated with osteophyte formation. Paraartic- 
ular ossification occurred in 50% of replaced hips. It is 
suggested that this potentially serious complication may limit 
the usefulness of hip arthroplasty in patients with ankylos- 
ing spondylitis. l 

D. M. Forrester 


Roentgenographic aspects of calcium pyrophosphate di- 
hydrate crystal deposition disease (pseudogout). Genant 
HK (University of California, San Francisco, California 
94143). Arthritis Rheum [suppl] 19:307-328, May-June 
1976 


Exquisite illustrations of the commonly involved joints in 
pseudogout are featured in this review article on the 
roentgenographic changes of this entity. The relationship of 
pseudogout to the arthropathy of hemachromotosis, Wilson's 
disease, gout, hyperparathyroidism, and hypophosphatasia is 
presented. Useful guidelines in distinguishing the calcifica- 
tion of pseudogout from calcium hydroxyapatite, dicalcium 


phosphate, and vascular calcifications are suggested. 
D. M. Forrester 


Destructive arthropathy in chondrocalcinosis articularis. 
Menkes CJ, Simon F, Delrieu F, Forrest M, Delbarre F 
(Bibliothique, Institut de Rheumatologie 27. Rue de Fau- 
bourg St-Jacques 75014 Paris CEDEX 14, France) Arthritis 
Rheum [suppl] 19:329-348, May-June 1976 


Fifteen cases of a severe destructive arthritis mimicking 
neurotrophic joint disease are presented. All differ from a 
neuropathic arthropathy because of a normal neurologic ex- 
amination, the presence of a painful inflammatory arthritis, 
and chondrocalcinosis or the presence of intraarticular cal- 
cium pyrophosphate crystals. Radiographic changes resemble 
osteoarthritis until bone destruction occurs. Then, the evolu- 
tion of total joint destruction may be rapid, occurring over a 
period of a few months. The joints most frequently affected 
are th& knee, shoulder, hip, and wrist. The authors feel that 
the rapidity and severity of the joint changes suggest a dis- 
tinct arthritic condition and do not represent osteoarthritis 
secondary to pseudogout with subsequent cartilage degenera- 
tion. 

D. M. Forrester 


Adductor avulsive injuries near the symphisis pubis. 
Schneider R, Kaye JJ, Ghelman B (Hospital for Special Sur- 
gery, New York, New York). Radiology 120:567—569, Sept. 
1976 


Avulsion injuries occurring near the symphisis pubis are 
related to the sites of origin of the adductor longus, adduc- 
tor brevis, and gracillis muscles. Young athletes complain of 
pain near the symphisis which is increased by active adduc- 
tion of the limb against resistance. Radiographic findings, 
similar to those found in infection and neoplasms, are mixed 
bone destruction and sclerosis on one side of the symphisis, 
frequently extending to the inferior pubic ramus. 

Author's Abstract 


Nervous System 


Computed tomography in orbital pseudotumor (idio- 
pathic orbital inflammation). Enzmann D, Donaldson SS, 
Marshall WH, Kriss JP (Stanford University School of Medi- 
cine, Stanford, California). Radiology 120:597—-601, Sept. 


1976 


CT scans of 9 patients with orbital pseudotumor (bilateral 
in 6 and unilateral in 3) showed findings distinct from those 
observed in Graves’ ophthalmopathy. In bilateral involve- 
ment, they ranged from localized mass lesions to eomplete 
obliteration of normal orbital CT anatomical landmarks; 
diffuse or multifocal lesions involving the posterior globe and 
muscle insertions were most typical of the diagnosis. How- 
ever, findings in unilateral pseudotumor may be indistinguish- 
able from orbital mass lesions other than Graves' ophthal- 
mopathy. Serial CT scans were used to show progression of 
disease and response to treatment. 

Author's Abstract 


Complications of orbital and skull base phlebography. 
Brismar G, Brismar J, Cronqvist S (University Hospital S- 
221 85, Lund, Sweden). Acta Radiol! 17:274-280, May 1976 


Two complications are presented, one in association with 
frontal vein phlebography and one in association with inferior 
petrosal sinus phlebography. The authors’ literature review 
disclosed three additional reported complications associated 
with inferior petrosal sinus phlebography. In all cases the 
complications were attributed to venous rupture associated 
with the transient elevation of pressure associated with con- 
trast injection or catheter tip trauma to the vein wall. The 
relative nondistensibility of the dural venous sinuses was 
considered a contributing factor. The authors conclude there 
is a significant risk associated with inferior petrosal sinus 
phlebography, particularly in association with vascular dis- 
orders of the skull base. 

A case of retroorbital contrast extravásation without se- 
quelae following orbital venography with frontal vein punc- 
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ture is also reported. The patient had bilateral superior 
orbital vein occlusions and a suspected disorder of the 
vascular walls. Only three additional complications related 
to orbital venography were found in the literature, all as- 
sociated with the use of jugular vein compression. Relative 
to, the large number of orbital venographies reported, the 
authors conclude that the risk of this examination is minimal 
if jugular vein compression is avoided. 

John D. Harley 


Pediatric Radiology 


Heterogeneity in the campomelic syndromes. Long-and 
short-bone varieties. Khajavi A, Lachman R, Rimoin D, 
Schimke RN, Dorst J, Handmaker S, Ebbin A, Perreault G 
(UCLA School of Medicine, Harbor General Hospital, Tor- 
rance, California). Radiology 120:641—647, Sept. 1976 


Analysis of 9 cases of bilateral bent limbs (campomelia) 
and dwarfism, as well as a review of the literature, indicate 
that campomelic syndrome appears to be a well-defined dis- 
tinct disorder which the authors call long-limbed campomelic 
syndrome. Other neonates with congenital bent-limbed 
dwarfism can be classified as having short-limbed campo- 
melic syndrome, and among these at least two distinct forms 
have been delineated—the craniosynostotic and the normo- 
cephalic form. Congenital bent bones also occur in a variety 
of generalized disorders of ossification that must be distin- 
guished from these well-defined types of campomelic 
dwarfism. 

Author’s Abstract 


Miscellaneous 


The petrous pyramid of the neanderthal man of spy. A 
radiologic-anatomic study (in French). Hotton F, Kleiner S, 
Bollaert A, Twiesselman F (Free University of Brusselles, 
Brusselles, Belgium). J Belge Radiol 59:39-50, Jan.—Feb. 
1976 


Technical advances in radiology, especially with the use 
of multidirectional tomography, have attained a remarkable 
degree 8f perfection and precision. Thin cuts (1 mm.), can 
be readily made, permitting a hitherto unobtained detailed 
examination of routine and particularly of rare specimens 
without in any way damaging them. This technique has been 
applied to the study of skulls discovered at Spy, Belgium in 
1886—Spyl and Spy li, 40,000 year-old specimens, referred 
to as the Neanderthal Man of the West. 

There are definite differences, as well as striking similari- 
ties between the specimens examined and the corresponding 
anatomic structures of modern man. Differences involve the 
outer ear and the adjacent structures involved in the process 
of mastication. There is massive development of the base of 
the zygomatic arch, slight elongation of the external auditory 
canal, and strengthening of its posterior wall. The glenoid 
fossa is wider and less deep than that of modern man, while 
the mastoid cells tend to be smaller and the surrounding 
bony wall, thicker. The mastoid process is less prominent. 

In the middle ear, there is a prolongation of the hypo- 
tympanun under the cochlea, a condition occurring in vary- 
ing degrees in mammals. The internal ear presents a great 
similarity to that of present day man—the vestibule, cochlea, 
semicircular canals, and aquaduct are practically superim- 
posable. 

Eleven figures in this scholarly article compare tomo- 
graphic cuts of anatomic specimens at corresponding levels 
in Neanderthal and modern man. There are companion line 
drawings. The tomographic cuts are of exquisite quality and 
great clarity. 

William H. Shehadi 


Diagnosis of bone metastasis by thermography (in 
French). Monteyne R, DeLaender F, Van Vaerenbrich PM 
(State University, Ghent, Belgium). J Belge Radiol 59:9- 
13, Jan.-Feb. 1976 


Heat production in metastatic lesions to bone is high. A 
temperature difference of one degree between symmetrical 
areas of the extremities, or between suspected areas of the 
vertebral column and normal areas, is of diagnostic signifi- 
cance. The authors compare the diagnostic accuracy of ther- 
mography with radiography as well as radioisotopic scanning 
using ??'! technetium pyrophosphate. Fifteen patients were in- 
vestigated for evidence of metastatic disease in the extremi- 
ties and 37 patients for metastatic disease in the vertebral 
column. In 12 of the 15 patients studied for disease in the 
extremities, a positive diagnosis of metastatic bone disease 
was made by both methods of examination. In three patients, 
the radiographic examination failed to reveal the presence of 
metastatic disease while thermography demonstrated the 
presence of metastatsis, later confirmed by bone scanning. 

There was full agreement in the results of thermography 
and bone scanning in all but one of 15 patients. A metastatic 
lesion in the femur was missed on thermography, although 
clearly demonstrated by bone scanning. 

There was agreement in the results of thermography and 
radiography in 21 out of 32 patients studied for vertebral 
column disorders. in one of the remaining 11 patients, the 
diagnosis of a metastatic lesion was made by radiography 
but missed by thermography. The patient had carcinoma of 
the prostate with metastasis to the body of the tenth dorsal 
vertebra and had been on estrogen therapy for 2 years, which 
may have caused decreased thermogenesis in the metastatic 
lesion. The other 10 cases presented positive thermographic 
findings, proving that thermography is more accurate than 
routine radiography. 

Results of thermography and bone scanning were in agree- 
ment in 28 of 37 patients. In nine patients, the lesions were 
demonstrated on the bone scans but missed on thermog- 
raphy. This confirms the prevalent belief that radioisotopic 
examinations are most accurate in the diagnosis of bons 
metastasis. 

The authors conclude that the accuracy of thermography 
is greater in the diagnosis of metastatic lesions of the ex- 
tremities but less accurate in lesions of the spine, However, 
the examination is simple, easy to perform, and entirely 
harmless. Use of thermography is encouraged, especially its 
role in the early diagnosis of bone metastasis. 

William H. Shehadi 


Ultrasonics 


Differences in attenuation of ultrasound by normal, 
benign and malignant breast tissue. Calderon C, Vikomer- 
son D, Mezrich R, Etzold KF, Kingsely B, Haskin M (RCA 
Laboratories, David Sarnoff Research Center, Princeton, New 
Jersey 08540). J Clin Ultrasound 4:249-254, Aug. 1976 


Utilizing breast tissue specimens fixed in formalin for less 
than 1 week, quantative measurements of normal, benign, and 
malignant breast tissue show a high attenuation of pulsed 
ultrasound in breast malignancy. This is true for ductal car- 
cinoma, intraductal carcinoma, and scirrhous carcinoma, 
Medullary carcinoma, with its histologically homogeneous 
structure and lack of tumor fibrosis shows a lower attenuation 
in the range of normal and benign tumors. Eighteen 3 x 3 x 
1 cm samples were studied (using a 2.25 MHz transducer), 
and the ultrasonic attenuation per wave length versus the 
tissue pathology was compared. These preliminary in vitro 
measurements show large and significant differences between 
benign and malignant tumors as well as between tumors and 
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normal tissues. This correlates well with previous clinical 
research. 
Catherine Cole-Beuglet 


Diagnostic ultrasound for detection of intrauterine growth 
retardation. Queenan JT, Kubarygh SF, Cook LN, Anderson 
GD, Griffin LP (University of Louisville, Louisville, Kentucky 
40202). Am J Obstet Gynecol 124:865-873, April 1976 


This complete extensive evaluation of fetal biparietal di- 
ameters is a valuable collection of data for the obstetric 
sonologist. Some 738 fetal biparietal diameters (BPD) were 
determined in 468 normal obstetric patients between 16 and 
43 weeks in whom the size of the uterus pn initial exami- 
nation corresponded to the duration of amenorrhea + 1 week 
and in whom no complications occurred during pregnancy. 
The mean biparietal diameters + two standard deviations 
were determined for each week. The rate of BPD growth 
(4 BPD) was found to be 0.26 cm per week from 18 to 38 
weeks. The error of BPD measurement method is O to 3 mm. 
To be clinically useful, the anticipated growth must be 
greater than the maximum error of the measurement method 
and the authors believe the A BPD should be applied only 
on the basis of a 3 or 4 week growth interval. This straight 
line growth curve differs from that found by other authors 
who believe the BPD increased more rapidly between 20 and 
30 weeks. 

In addition, 100 random high risk obstetric patients were 
studied in whom the size of the uterus on initial examina- 
tion corresponded to the weeks of amenorrhea -- 1 week. 
Two patterns of suspected intrauterine growth retardation 
were noted; one showed BPD values more than two standard 
deviations below the mean; the other showed a decreased 
BPD. The authors believe the cases showing two standard 
deviations in BPD below the mean are seen with intrauterine 
growth retardation resulting from constitutional, malnutrition, 
or congenital infection. With serial values in the normal 
range, which arrest their rate of increase as determined by 
the 4 BPD, vascular disease is suspect. 

Nine of 16 small for gestational age infants were diag- 
nosed prenatally. This corresponds to only 50%-60% of 
these small for gestational age infants being detected pre- 
natally by biparietal sonography alone. 

Catherine Cole-Beuglet 


Noinvasive visualization of the left main coronary artery 
by cross-sectional echocardiography. Weyman AE, Feigen- 
baum H, Dillon JC, Johnston KW, Eggleton RC (Indiana 
University School of Medicine, Indianapolis, Indiana 46202). 
Circulation 54:169—174, Aug. 1976 


Real time cross-sectional echocardiograms were performed 
using a high resolution mechanical sector scanner of the left 
main coronary in 15 normal patients, 15 patients who had 
cineangiographically proven coronary artery disease with- 
out obstruction of the left main coronary artery, three pa- 
tients with greater than 7596 obstruction of the left main 
coronary artery, and one patient with a large aneurysm of 
the left main coronary artery. 

In normal subjects the left main coronary artery originates 
from the inferolateral wall of the aorta, and appears as two 
dominant parallel linear echoes separated by a clear space 
representing the lumen of the vessel. As the left main cor- 
onary artery courses beneath the right ventricular outflow 
tract, its position changes during systole and diastole, but 
it can generally be followed to its expected point of bifurca- 
tion. in the three patients with obstructive lesions of the left 
main coronary, an area of inward bending of the parallel ves- 
sel wall echoes corresponded to varying degrees of luminal 
narrowing. In the case with aneutysmal dilatation of the left 
main coronary, an echo-free circular bulge in the distal por- 











tion of the left main coronary artery was visualized. This 
preliminary study in a selected group of patients demon- 
strates the feasibility of recording the left main coronary 
artery utilizing cross-sectional echocardiographic techniques. 

Richard Jaffe 


* 


Echocardiographic assessment of left-to-right shunt vol- 
ume in children with ventricular septal defect. Lewis AB, 
Takahashi M (Childrens Hospital of Los Angeles, 4650 Sun- 
set Boulevard, Los Angeles, California 90027). Circulation 
54:78-82, July 1976 


Echocardiograms were performed on 20 consecutive in- 
fants and children (age 3 weeks to 15 years) with ventricular 
septal defects documented by cardiac catheterization. The 
magnitude of left-to-right shunt was expressed as the pul- 
monary-to-systemic flow ratio (Qp/Qs) and was compared 
to the ratio of the echocardiographic left atrial diameter to 
the aortic root diameter (LA/Ao), and left atrial size cor- 
rected to body surface area (LA/M?). Thirty-three normal 
children served as controls. Both the left atrium and the 
aortic diameters corrected to body surface area were found 
to be significantly larger in normal infants under 1 year of 
age than in children above 1 year. The LA/Ao, however, was 
not influenced by age or size. in 32 of 33 control studies 
LA/Ao was = 1.10, while patients with a ventricular septal 
defect had a LA/Ao = 1.29 + 0.3, a highly significant dif- 
ference. Patients with Qp/Qs = 2:1 had LA/Ao ratios 
greater than 1.10, whereas six of eight patients with small 
left-to-right shunts (Qp/Qs < 2:1) had ratios fess than 1.10, 
The two exceptions had LA/Ao = 1.2. The relationship be- 
tween Qp/Qs and the LA/Ao (r — 0.96) indicates that the 
LA/Ao measurement is a helpful means of noninvasive as- 
sessment of the left-to-right shunt in patients with ventricular 
septal defect. 


Richard Jaffe 


Mechanism of abnormal septal motion in patients with 
right ventricular volume overload. Weyman AE, Wann S, 
Feigenbaum H, Dillon JC (University Hospita! N999D, In- 
diana University School of Medicine, 1100 West Michigan 
Street, Indianapolis, Indiana 46202). Circulation 54:179— 
186, Aug. 1976 


Short axis, cross-sectional echocardiographic studies of 
the left ventricle and interventricular septum were performed 
on 19 patients with volume overload of the right ventricle 
and compared to 20 normal subjects. Purpose of the study 
was to evaluate the mechanism of paradoxical septal motion 
seen in patients with right ventricular volume overload. Short 
axis study in normal subjects revealed the left ventricle to be 
a relative circular structure during both diastole and systole. 
A change of left ventricular diastolic shape was observed in 
patients with right ventricular volume overload. This change 
in shape varied from a slight flattening of the left ventricle 
and interventricular septum during diastole to complete re- 
versal of the normal direction of septal curvature such that 
the left ventricular cavity assumed a half-moon shape be- 
cause of the marked inward bending of the interventricular 
septum. During systole the left ventricle and the interven- 
tricular septum returned to their normal circular configura- 
tion. This change in left ventricular shape from diastole to 
systole resulted in net motion of the interventricular septum 
toward the right ventricle and accounts for the paradoxical 
septal motion seen by standard echocardiography. This study 
concludes that paradoxical septal motion in patients with 
right ventricular volume overload results from a change in 
the diastole shape of the left ventricle. 

Richard Jaffe 
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The influence of left ventricular stroke volume on aortic 
root motion. Pratt RC, Parisi AF, Harrington JJ, Sasahara 
AA (Veterans Administration Hospital, West Roxbury, Mas- 
sachusetts). Circulation 53:947-953, June 1976 


Twenty-four normal volunteers had M-mode echocardio- 
grams with recordings of the aortic root and aortic leaflets 
magnified for accurate measurements. The recordings were 
made at rest as well as from the onset of the strain phase 
of events in a Valsalva maneuver to 20 sec after tHe onset 
of the relief phase. Recordings were also made after iso- 
metric exercise using a hand gripped Dynamomometer and 
after the inhalation of amyl nitrate. The pattern and range of 
movements of the aortic root in healthy adults was measured 
and defined. 

There is a distinct anterior systolic excursion measured 
both in terms of amplitude and duration. A less characteristic 
diastolic motion consists of a triphasic initial posterior mo- 
tion after the valve closes, a plateau period and a presystolic 
dip. This presystolic posterior motion was absent in patients 
with atrial fibrillation. Some patients undergoing cardiac 
catheterization were studied and the resting cardiac output 
determined by the Fick method. 

A significant relationship of the amplitude of the aortic 
root motion to stroke volume is shown in measurements ob- 
tained from these patients. The significance of the compliance 
of the aortic root and the initial velocity of the left ventricular 
injection are unknown in their effect on stroke volume. In 
the patients studied during the Valsalva maneuver in which 
there is an increase in heart rate and decrease in both blood 
pressure and stroke volume during the strain phase, there 
was a similar response in the amplitude of the aortic root 
motion. With isometric hand grip exercises recordings of 
the amplitude of the aortic root were unaffected. With the 
inhalation of amyl nitrate there was an increase in the am- 
plitude of the aortic root motion. The evaluation of the aortic 
root motion may offer a supplementary index to left ventric- 
ular function. 

Catherine Cole-Beuglet 


Echocardiographic studies of abnormalities associated 
with cbarctation of the aorta. Scovil JA, Nanda NC, Gross 
CM, Lombardi AC, Gramiak R, Lipchik EO, Manning JA (Uni- 
versity of Rochester School of Medicine and Dentistry, Ro- 
chester, New York). Circulation 53:953-956, June 1976 


An echographic study of 36 patients with coarctation of 
the aorta revealed associated cardiac anomalies. Bicuspid 
aortic valve was the most common in 5396 of the cases. Of 
these patients, 1496 showed aortic insufficiency as mitral 
valve flutter in diastole. One of four patients with the find- 
ings of idiopathic hypertrophic subaortic stenosis was con- 
firmed at catheterization. The systolic anterior motion of the 
mitral valve in the four pediatric patients did not touch the 
interventricular septum and there was no obstruction to the 
left ventricular outflow tract. The authors' postulate that this 
may be due to the dilatation of the left ventricular cavity as- 
sociated with long-standing coarctation or systemic hyper- 
tension. Two patients demonstrated mitral valve prolapse. As 
it is estimated to have an incidence of approximately 8% in 
the general population, this was not considered significant. 

Catherine Cole-Beuglet 


Nuclear Medicine 


The role of '?Xe ventilation studies in the scintigraphic 
detection of pulmonary embolism. Alderson PO, Rujana- 
vech N, Secker-Walker RH, McKnight RC (Mallinckrodt In- 
stitute of Radiology, Washington University School of 


Medicine, St. Louis, Missouri). Radiology 120:633-646, 
Sept. 1976 


The angiographic, scintigraphic, and clinical data of 40 
patients were reviewed in order to define the role of ™Xe 
ventilation studies in the radionuclide detection of pulmonary 
embolism. Two independent observers interpreted the per- 
fusion images, and several weeks later reinterpreted them in 
conjunction with "Xe ventilation studies. Overall diagnostic 
accuracy was significantly improved (p < 0.05) when the 
xenon studies were included. The combined studies were 
slightly more sensitive and significantly more specific (p < 
0.05) for pulmonary embolism than the perfusion images 
alone. 


Author’s Abstract 


Kinetics and imaging characteristics of ""Tc-labeled com. 
plexes used for bone imaging. Weber DA, Keyes JW Jr. 
Wilson GA, Landman S (University of Rochester School of 
Medicine, Rochester, New York). Radiology 120:615.-621, 
Sept. 1976 


Activity levels of ?"Tc-labeled compounds, F, and ™Sr 
were obtained at 1, 3, and 5 hr. postinjection in normal and 
healing fractured bone and in softtissue rat specimens. 
Serial diagnostic bone images and blood and urine kinetics 
were obtained in patients with each of the Tc-labeled com- 
pounds. Computer-processed images were used to evaluate 
in vivo kinetics. ""Tc pyrophosphate provides the best over- 
all characteristics for bone imaging. Improved quality and 
bioassay procedures are required, however, before any one 
agent can be designated the radiopharmaceutical of choice 
for diagnostic bone imaging. 

Author's Abstract 


Radiation Oncology 


Operative staging of apparently localized adenocarcinoma 
of the prostate: results in fifty unselected patients. Ray 
GR, Pistenma DA, Castellino RA, Kempson RL, Meares E, 
Bagshaw MA (Stanford University Medical Center, Stanford, 
California 94305). Cancer 38:73-83, 1976 


The results of operative staging in 50 patients (from an 
original group of 160) with apparent stage B (T. or Ta) or 
stage C (T;) adenocarcinoma of the prostate are presented. 
Five of the 25 stage B patients (2096) had lymph node me- 
tastases as did 13 of the 25 stage C patients (5296). Twelve 
of the 18 patients (67%) had pelvic lymph node involvement 
alone. Eleven of these 18 patients (6196) had poorly differ- 
entiated tumors. Fourteen of these 18 patients had elevated 
serum acid phosphatases with out extranodal metastases. 
Lymphography was accurate in 38 of 50 patients (76%), The 
intra/post operative complication rate was 24% (12/50). 
Small bowel complications were noted primarily at the 5,500 
rad level. 

Herbert C. Berry 


Preoperative radiation therapy for carcinoma of the esoph- 
agus. Marks RD, Scruggs HJ, Wallace KM {Medical Univer- 
sity of South Carolina, Charleston, South Carolina 29401). 
Cancer 38:84-89, 1976. 


The role of preoperative radiation therapy in 332 patients 
with carcinoma of the esophagus is discussed. Of the patient 
group receiving 4,500 rads/314 weeks, 101 were resected 
for cure with a 2 year survival of 22.8%. in this group of 
101 patients, 3% were found to have no tumor in the his- 
tologic specimen and 996 had in situ tumor only. Forty two 
percent had extension outside the esophagus, The operative 
mortality was 18%. ` 


Herbert C. Berry 








































































































































































































ABSTRACTS 


Treatment of carcinoma of the nasal vestibule by irradia- 
tion. Wang CC (Massachusetts General Hospital, Boston, 
Massachusetts 02114). Cancer 38:100-106, 1976. 


Thirty-six patients are described with epidermoid car- 
cinoma of the nasal vestibule treated by irradiation. Five 
patients (1496) had N, disease, the rest were Ne. Most pa- 
tients (19) had T, lesions. T. and T; lesions were treated by 
external irradiation or implant with an overall 3 year NED 
status in 22 of 25 T. and T, patients, including two surgical 
rescues and 3 of 6 T; patients, of 81% (25/31). Implant 
techniques are illustrated. 

Herbert C. Berry 


A computerized exposure system. Normandie LF, Spiegel 
PK (Dartmouth Medical School, Hanover, New Hampshire). 
Radiology 120:575-581, Sept. 1976 


An application of computer technology to radiographic 
technique formulation and selection was developed. By 
proper monitoring and organizing of the immense number of 
variables associated with technique formulation, through 
computer program control, the resultant program can readily 
calculafe a complete technique exposure system for virtually 
all standard radiographic generators in any number of diag- 
nostic radiology installations. This results in a significant sav- 
ing of film cost and time in the preparation and continued 
maintenance of an exposure system, less exposure to the pa- 
tient as a result of fewer repeat radiographs, and uniform film 
quality 

Author's Abstract 


Books Received 


Receipt of books is acknowledged as a courtesy to the sender. Books 
that appear of sufficient interest will be reviewed as space permits. 


Advances in Radiation Biology, vol. 5. Edited by J. T. Lett 
and H. Adler. New York: Academic Press, 271 pp., 1975. 
$35 

Le Rachis Dans La Spondylarthrite Ankylosante. By R. J. 
Francois. Brussels: Editions Arscia, 156 pp., 1976. 
Lymphatic Dissemination of Bone and Soft Tissue Sar- 
comas: a Lymphographic Investigation, supplement 349. 
By K. Tallroth. Stockholm: Acta Radiologica, 84 pp., 1976. 
Nuclear Ophthalmology. Edited by M. N. Croll, L. W. 
Brady, P: Carmichael, and R. J. Wallner. New York: John 
Wiley & Sons, 284 pp., 1976. $25 

Diagnosis and Staging of Cancer: A Radiologic Approach. 
By R. J. Steckel and A. R. Kagan. Philadelphia: W. B. Saund- 
ers, 376 pp., 1976. $25 

Nuclear Medicine. Report of a Joint IAEA/WHO Expert 
Committee on the Use of lonizing Radiation and Radioiso- 
topes for Medica! Purposes (Nuclear Medicine), technical re- 
port series no. 591. Geneva: World Health Organization, 72 
pp., 1976. $2.80 


The Immunology of Maligant Disease. By J. E. Harris and 
J. G. Sinkovics. St. Louis: C. V. Mosby, 606 pp., 1976. 
$43.50 

Lymphographie bei malignan Tumoren. Mit einem Beitrag 
über endolymphatische Radionuklidtherapie. Edited by M. 
Lüning, M. Wiljasalo, and H. Weissleder. Leipzig: Georg 
Thieme, 351 pp., DDR 130M 

Tumors of the Thymus. Atlas of Tumor Pathology, 2d 
series, fasicle 13. By J. Rosai and G. D. Levine. Washington, 
D.C.: Armed Forces institute of Pathology, 228 pp., 1976. 
$4.95 

Bibliography on Zinc in Biological Systems. Compiled by 
J. W. Gardner, R. M. lzatt, J. J. Christensen. Provo, Utah: 
Brigham Young University Press, 378 pp., 1976. $9.95 
Esophageal Hiatus Hernia: Rationale and Results of Ana- 
tomic Repair. By T. Gahagan and C. R. Lam. Springfigld, lil.: 
Charles C Thomas, 189 pp., 1976. $19.50 

Practical Radioimmunoassay. By A. J. Moss, Jr., G. V. 
Dalrymple, and C. M. Boyd. St. Louis: C. V. Mosby, 158 pp., 
1976. $11.95 

Information to Authors: Editorial Guidelines Reprinted 
from 140 Medical Journals, 1976-1977. Compiled by 
H. R. Meiss and D. A. Jaeger. New York: City University of 
New York, 105 pp., 1976. $13.50 





























Book Reviews 


An Atlas of Normal Radiographic Anatomy. By Richard S. Snell and Alvin C. Wyman. Boston: Little, Brown, 


437 pp., 1976. $25.75 


It is always refreshing to find normal roentgen anatomy 
well portrayed, and in this volume the authors have as- 
sembled a commendable selection of radiographs represent- 
ing a basic overview of regional anatomy. The book is 
intended primarily for use by medical students as a method 
of correlative anatomy demonstrated with radiographs, and 
perhaps that should have been the title. 

The material is presented in liberal helpings by regions, 
i.e., head and neck, extremities, thorax, abdomen, ànd verte- 
bral column. Vascular anatomy, lymphangiography, mam- 
mography, pelvimetry, and the central nervous system, 
including two pages of computed tomography scans, are 
handled in separate sections. Contrast examinations are in- 
cluded in the sections on thorax and abdomen, which are 
particularly well done and are highly informative. The section 
on arteriography and venography is a high-water mark! 


The Physical Aspects of Radioisotopic Organ Imaging, 


£1.50 


Radiographs are of good quality for the most part and 
line drawings are crisp and orderly, although some areas 
tend to be over populated. There are several line/label mis- 
matches, a few diagramatic inconsistencies, particularly in 
the special procedure sections, and some titles are mis- 
leading, 

The physical amenities (binding, paper quality, print, etc.) 
are super and a well organized index covers the whale story. 

By careful selection and organization of the radiologic 
studies, the authors have largely accomplished what they set 
out to do and | salute their noble effort which will certainly 
be of value also to the nonradiologist (house officer and prac- 
titioner) as he rummages among the exotica of the radiology 
department. 

Murray A, Rosenberg 
Park City Hospital 
Bridgeport, Connecticut 066804 


BIR Teaching Booklet No. 1. By K. G. Leach. 25 pp., 1976. 


Introduction to the Principles of Diagnostic Ultrasound, BIR Teaching Booklet No. 2. By H. B. Meire and P. 
Armstrong. 13 pp., 1976. £1.40 mM 
Fundamental Aspects of Medical Thermography, BIR Teaching Booklet No. 3. By W. M. Park and B. L. Reece 
36 pp., 1976. £3.40. All booklets, London: British Institute of Radiology. 


The purpose of these books is to provide a very basic 
introduction to nuclear medicine, diagnostic ultrasound, and 
medical thermographic imaging. Although each book has the 
same purpose and all were written at an introductory level, 
there are a number of differences among them. | 

The first book, on the physical aspects of radioisotopic 
organ imaging, devotes the first eight pages to atomic struc- 
ture, the interaction of radiation with matter, radioactivity, 
dosimetry, and radiopharmaceuticals. The next 11 pages are 
reserved for instrumentation with more than half the space 
being devoted to the rectilinear scanner. Finally, two pages 
are devoted to radiation safety. A bibliography of three 
books, the newest of which was published in 1971, is in- 
cluded. 

This book is well written and covers almost all basic sci- 
ence aspects of organ imaging. The author gets an amazing 
amount of information into a very short space. However, 
because of the brevity of the presentation, the discussion re- 
mains at a very superficial level. The author uses some 
notation which would seem strange to most American read- 
ers. This is no problem for the experienced reader, but could 
be confusing for a student just beginning in the field. 

The book on ultrasound is extremely short and has less 
than 10 pages of actual text. It also suggests additional read- 
ing. This book has sections on the production and reception 
of ultrasound, types of display available, and effects of ultra- 
sound on tissues. Although an amazing amount of material 
is packed into a very short space, unfortunately, the booklet 
is superficial to the point of being confusing. 


? 


The third book in this series is on medical thermography 
and is the best of the group. It includes discussion on the 
production of infrared radiation, infrared imaging, clinica! 
applications, and an extensive bibliography. This book is 
well written and is an excellent introduction to medica! ther- 
mography. 

The initial sections on infrared radiation discuss the physi- 
cal principles of electromagnetic radiation, the shape of the 
emission spectrum, and includes such areas as the effects 
of the curvature of the surface on emission spectrum and the 
effects of environmental conditions. 

The instrumentation section describes in some detail 
thermographic imaging instruments, the types of display 
available, and even contains a small section on measuring 
image performance and calibration. The section on clinical 
applications describes patient preparation, the appearance of 
normal thermographs, clinical applications ranging from skin 
through breast diseases to inflammatory and infectious dis- 
ease of the extremities and trauma. The book is illustrated 
with numerous excellent illustrations and color photographs. 

Although these books aim at presenting a large amount of 
basic information in a relatively short space, only the third 
is adequate. All three are relatively expensive for their 
length. 

G, Donald Frey 
Medical University of South Carolina 
Charleston, South Carolina 29401 
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The Spine. A Radiological Text and Atlas (4th edition). By Bernard S. Epstein. Philadelphia: Lea & Febiger, 856 


pp., 1976. $42.50 


This book provides a vast amount of information regard- 
ing the clinical, pathologic, and radiographic features of 
disorders of the spine. Although this book should be espe- 
cially valuable for radiologists, Epstein has also pro- 
vided material of interest to orthopedists, rheumatologists, 
and neurologists at all levels of training. 

The large number of conditions covered are grouped ac- 
cording to anatomic area or etiology as follows: the normal 
vertebral column; malformations of the spine; diseases of 
congenital, endocrine, or metabolic origin: inflammatory, 
degenerative, and noxious disease; tumors and tumor-like 
lesions; spinal traumatic changes; diseases of the interver- 
tebral discs; diseases of the spinal cord and its coverings; 
diseases of the hematopoietic, collagen, and reticuloendothe- 
lial systems; and aortic and vertebral artery disorders. 

The discussion of each entity includes clinical and 
pathologic features as well as a description of the radio- 
graphic findings with an impressive number of examples. This 
format allows correlation of pathologic findings with radio- 
graphic appearances and an appreciation of the role of the 
radiographic examination within the clinical setting. The 
number of radiographs has been increased and the quality 


Radiotherapy in Modern Clinical Practice. Edited by H. 


$24.50 


The stated aim of this book is to highlight some advances 
that have been made in the past 10 years in radiation ther- 
apy. It was not the intent to cover al aspects of clinical 
radiation therapy nor, for that matter, to cover any single 
subject with great depth. Ten radiation therapists and one 
radiation physicist have contributed to this volume. 

Most chapters are of a general or introductory nature and 
at a level suited to a radiation therapist very early in his 
training. Chapter 2 by G. Wiernik emphasizes the limita- 
tions and the hazards of using the NSD concept. In chapter 
3 Catterall presents an excellent simple summary of the 
status of her clinical neutron therapy study. Chapters 4-12 
describe the role of radiation therapy in the treatment of 
cancers of selected anatomical sites. The last chapter sum- 
marizes the role of computers in dosimetry, optimization, 
record keeping, and automation. 

The concepts and practices described are primarily British. 
Many of these will be of limited use to the trainee or prac- 
ticing radiation therapist in the United States. The book has 
many interesting and informative illustrations and tables 


improved since the last edition, but optimal illustrations are 
not available for every case. 

One of the problems in such an encyclopedic text is that 
not all areas can be covered in depth. To the reader inter- 
ested in a well documented overview of a particular subject, 
this book is ideal. For those with expertise in a particular 
area, however, some of the discussions may seem super- 
ficial. For both, the extensive reference list (with citations as 
recent as 1974) will be most helpful. 


In most instances the organization requires that the reader 
have some idea as to the diagnosis before more information 


can be obtained. In some cases, as in the chapter on sclerotic 

vertebral lesions, the radiographic finding itself can be used 

to find the appropriate section. Lists of differential diagnoses 

for some of the more frequent roentgen findings would have 

been helpful. 

In summary, the book is a valuable reference source for 
anyone interested in spinal disorders. 

Barbara N. Weissman 

Peter Bent Brigham Hospital 

Boston, Massachusetts 02115 


F. Hope-Stone. St. Louis, C. V. Mosby, 358 pp., 1976. 


throughout, and the reproductions are of good quality. 

The delay between writing and publishing unfortunately 
makes all books lag behind current practice. This is espe- 
cially noticeable in this book in the discussions of manage- 
ment of tumors of children, clinical staging, and the rapidly 
changing combination treatment modalities used in the vari- 
ous anatomical sites. 

The method of presentation is usually simple andgstraight 
forward and easily understood. However, the references in 
the discussion and the bibliographies are often misspelled 
(four on page 83), and discussions are sometimes limited to 
the authors special interest and make no effort to cover the 
broad aspects of either the spread of the cancer or of alterna- 
tive methods of treatment. This is especially noticeable in 
chapter 10 on the gynecological neoplasms. 

This book wil! be used for the beginning trainee and as a 
reference book for those who practice radiation therapy. 

William T. Moss 
University of Oregon Health Sciences Center 
Portland, Oregon 972017 
























































Clinical Oncology Course 


The 1977 postgraduate course in Clinical Oncology, 
sponsored by the Department of Radiology of the Medical 
College of Virginia, will be February 27 to March 3 m Wil- 
liamsburg. A $200 tuition fee includes registration, two 
lunches, a social hour, and banquet. For residents the fee 
is $100. The course carries 20.5 hr of credit and will cover 
non-Hodgkin's lymphoma, CNS tumors in children, geni- 
tourinary tumors, gynecological tumors, and other topics. 
Faculty will be from the Medical College of Virginia plus 11 
guest faculty. Additional information is available from the 
Department of Continuing Education, School! of Medicine, 
Medical College of Virginia, Box 91, Richmond, Virginia 
23298. 


Midwinter Radiological Conference 


The twenty-ninth Midwinter Radiological Conference of the 
Los Angeles Radiological Society will be January 28-30 
in Los Angeles. An outstanding faculty has been invited to 
speak in diagnostic and therapeutic radiology, nuclear medi- 
cine, and ultrasound. Fee is $75; $45 for residents. Work- 
Shops are $25 each. A postconvention seminar will follow 
in Hawaii at a cost of $645 per person, including air fare 
from Los Angeles. Registration information may be obtained 
from Larry Kussin, 15243 Van Owen Street, Van Nuys, Cali- 
fornia 91405. 


Nuclear Medicine Meeting 


A 1 day meeting on Computed Tomography, Radionuclide 
and Ultrasound Imaging: Competitive or Complementary will 
be in Atlanta, January 14, in conjunction with the meeting of 
the Board of Trustees of the Society of Nuclear Medicine. 
Progranf sections are: body imaging—clinical comparison, 
departmental organization, and education. The meeting is ap- 
proved for AMA Category | credit. Additional information is 
available from Edward V. Staab, Department of Radiology, 
North Carolina Memorial Hospital, Chapel Hill, North Caro- 
lina 27514. 


Radiology of Bones and Joints 


The Duke University Medical Center Department of Radi- 
ology is sponsoring a tutorial postgraduate course on Radiol- 
ogy of Bones and Joints in Durham, North Carolina, March 
28-April 1. Emphasis will be on personalized, tutorial type 
teaching of basic subjects on bones and joints by recognized 
authorities using original films supplemented with slide ma- 
terial. Guest faculty members will be: D. H. Baker, F. H. 
Doyle, F. Feldman, R. H. Frieberger, G. B. Greenfield, H. G. 
Jacobson, and J. J. Kaye. Duke University faculty for the 
course are: R. H. Daffner, S. Martinez, R. McLelland, and 
J. Reed. AMA Category | credit is available. Inquiries should 
be sent to Robert McLelland, Radiology, Box 3808, Duke 
University Medical Center, Durham, North Carolina 27710. 


Postgraduate Videotape Programs 


The Department of Radiology, University of California, 
San Francisco, has developed 15 postgraduate videotape 
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programs in diagnostic radiology. Lecturers include national 
and international guest faculty as well as University of Cali- 
fornia staff. Courses now available on tape are: Neuroradiol- 
ogy Didactic Lectures, Practical Problems in Clinical Neuro- 
radiology, Computerized Tomographic Brain Scanning, al! 
25 hr; Technical Aspects of Radiology, Computerized Tomo- 
graphic Body Scanning, Practical Problems ín Clinical CT 
Body Scanning, all 12 hr; Gastrointestinal Radiology, 28 hr: 
Thoracic Radiology, Cardiac Radiology, Pediatric Radiology, 
Uroradiology, Skeletal Radiology, Diagnostic Ultrasenog- 
raphy, 12 hr/each: Nuclear Medicine, 10 hr: and the 19th 
Annual University of California Postgraduate Course in Diag- 
nostic Radiology 1976, 25 hr. The program carries AMA and 
CMA credit. Additional information is available from Aveleen 
Blumenstock, Videotape Coordinator, University of Cali 
fornia, San Francisco, California 94143. 


Emergency Room Radiology 


A symposium on Radiology of the Nontraumatized Emer- 
gency Room Patient will be offered May 18-20 by the De- 
partment of Diagnostic Radiology, University of Kentucky, in 
Lexington. The program is designed specifically for the prac- 
ticing radiologist and emergency room physician, and wil! 
consist of lectures, panel discussions, and case presentations. 
Ultrasound will also be covered. Prior to the symposium, 
registrants will receive sets of x-rays of cases to be dis- 
cussed by panels. Guest faculty will include M. Elkin, R. 
Filley, B. Gay, Jr., R. Greenspan, D. Moody, D. Resnick, R. 
Rice, G. Scanlon, and L. Swischuk. Registration fee is $250 
and 15 hr AMA Category | credit will be given. For further 
information and registration forms, write Frank Lemon, Office 
of Continuing Education, N-140, University of Kentucky 
Medical Center, Lexington, Kentucky 40506. 


Dynamic Telethermography 
The sixth seminar on Dynamic Telethermography spon- 
sored by the Club Francais de Telethermographic Clinique 
wil! be May 23-26 in Marseilles. Official languages will be 


French and English. Topics will include thermographic 
prognosis of cancers, thermographic study of thyroid, peri- 
pheral and cerebral vascular pathology, osteo-articular path- 
ology, subclinical breast cancers, and dynamic telethermo- 
graphy in the world. For information and registration farms, 
write: Club Francais de Telethermography, B.P. No. 179, F 
13275, Marseille Cedex 2, France. 


American Board of Radiology Examinations 


American Board of Radiology written examinations will be 
given in 14 selected sites on June 18, 1977. Oral examina- 
tions are scheduled for June 6-11 at the Philadelphia Mar- 
riott Hotel and December 4-10 at the Executive West Hotel 
in Louisville, Kentucky. More detailed information is avail- 
able from the American Roard of Radiology, Kahler East, 
Rochester, Minnesota 55901. 





Breast Cancer Management 


A two-day course, New Developments and Controversies 
in the Management of Carcinoma of the Breast, is scheduled 
for May 19-20 in Indianapolis. Sponsored by the Indiana 
University School of Medicine, the course is expected to be 
of interest to surgeons, radiation oncologists, medical oncol- 
ogists, internists, and family practitioners. Information may 
be obtained from the Division of Postgraduate Medical Edu- 
cation, Indiana University School of Medicine, 1100 West 
Michigan Street, Indianapolis, Indiana 46202. 


Pediatric and Newborn Radiology 


A seminar on Pediatric and Newborn Radiology, sponsored 
by the University of Colorado School! of Medicine, will be 
February 6-11 at the Given Institute of Pathobiology in 
Aspen, Colorado. Course director is R. L. Wesenberg and 
guest faculty will include R. E. Campbell, C. B. Graham, 
J. L. Gwinn, and E. B. Singleton. The seminar is approved 
for 15 hr AMA Category | credit. Fee for the 5-day course is 
$150. Reservations and additional information is available 
from the Office of Postgraduate Medical Education, Univer- 
sity of Colorado School of Medicine, 4200 East Ninth 
Avenue, Denver, Colorado 80262. | 


Medical Imaging Equipment 
The U.S. market for medical imaging equipment will grow 
to almost $3 billion by 1985, according to a study recently 


completed by the Stanford Research Institute. In 1975, the 
market for such equipment, which includes x-ray, nuclear 





medicine, and ultrasound instruments and supplies, was $1.2 
billion. Reasons cited for market growth include a high de- 
mand for computed tomography and ultrasound equipment. 
Factors said to be contributing to CT equipment demand are: 
profitable economics of operation, proved capabilities in 
diagnosing certain types of pathology, medical prestige, and 
the threat of government regulation on future scanner pur- 
chases. Sales of ultrasonic ímaging equipment increased 
fourfold from 1973 to 1975, and the market for diagnostic 
medical ultrasound equipment of all types could reach $500 
million by 1985, according to the report. 


Cardiovascular Radiology Fellowships 


The Department of Radiology, Peter Bent Brigham Hos- 
pital and the Harvard Medical School, is offering a 1 or 2 
year training fellowship in cardiovascular radiology. The 
program is open to individuals who have completed an ac- 
credited residency in radiology or its equivalent. Inquiries 
should be directed to Herbert L. Abrams, Harvard Medical 
School, 25 Shattuck Street, Boston, Massachusetts 02115. 


Diagnostic Radiology Update 


Diagnostic Radiology Update is a seminar scheduled for 
February 13-18 at the Trinidad Hilton in Trinidad. The 
course is sponsored by the University of Virginia Depart- 
ment of Radiology and will include didactic and panel pre- 
sentations of topics dealing with new medical developments 
in pediatric and adult radiology. Registration fee is $250. For 
more information, write: Dr. T. E. Keats, Department of Radi- 
ology, University of Virginia Medical Center, Charlottesville, 
Virginia 22901. 




































































1977 American Radium Society Meeting 


The American Radium Society's fifty-ninth annual 
meeting will be at the MGM Grand Hotel in Las Vegas, 
Nevada, April 24—28, 1977. Society President. Luther 
W. Brady states the meeting will feature an outstanding 
program plus six symposia. Henry S. Kaplan has been 
selected to be the 1977 Janeway Lecturer. Dr. Kaplan's 
topic is "Fundamental Mechanisms in Combined Mo- 
dality Therapy of Cancer.” 


The scientific program is approved for 16 hr Category 
1 credit toward the AMA's Physician's Recognition 
Award. 

Abstracts in cancer-related areas are now being 
solicited for review and possible inclusion in the pro- 
gram. 

Lecturers for all symposia are not yet selected. How- 
ever, symposia titles, known speakers, and chairman 
are as follows. 


Carcinoma of the Breast, Martin B. Levine, Eleanor 


Montague, C. Barber Mueller, and Samuel Hellman, 
chairman. 

Cancer of the Gastrointestinal Tract, Charles G. 
Moertel, Leonard Gunderson, and Carlos Perez, chair- 
man. 

The Significance of Various Tests of immunocom- 
petence, Paul B. Chretien, Philip J. DiSaia, and Stanley 
Order, chairman. 

Head and Neck Cancer, Elliott Strong, chairman. 

: Small Round Cell Tumors of the Bone, Ronald ©. 
Murray, John J. Dowling, B. J. Kennedy, and Seymour 
H. Levitt, chairman. 

The Impact of Surgical Staging on the Treatment 
of Gynecologic Cancer, George C. Lewis, chairman. 

Abstracts should be submitted to Luther W. Brady, 
President, American Radium Society, Hahnemann Medi- 
cal College and Hospital, 230 North Broad Street, Phila- 
delphia, Pennsylvania 19102. Additional meeting 
information is also available from Dr. Brady. 


1977 American Roentgen Ray Society Meeting Information 


The following are dates when abstracts must be submitted for the 1977 American Roentgen 
Ray Society meeting in Boston (Sheraton Hotel, September 27—30) and specific months when 
information concerning the meeting will be published in this journal. 


March 15 


Deadline for submitting abstracts for the scientific program. Forms are available 


from Dr. James Martin, Bowman Gray School of Medicine, Winston-Salem, North 


Carolina 27103. 


May 1 
James Martin (see above). 


June 
tional activities. 

July 

August Scientific program. 


September Scientific exhibit program. 


Deadline for submitting scientific exhibit applications. Forms also available from 


Advance registration and room reservation forms; information for social and recrea- 


Program and forms for refresher course. 





American Roentgen Ray Society 


OFFICERS 1976-1977 


President: Seymour F. Ochsner 
President Elect: Harry Z. Mellins 

1st Vice-president: E. Frederick Lang 
2nd Vice-president: Richard G. Lester 
Secretary: James F. Martin 
Treasurer: Joseph D. Calhoun 


COMMITTEES 1976-1977 
Executive Council: S. F. Ochsner, H. Z. Mellins, 
E. F. Lang, R. G. Lester, J. F. Martin, J. D. Calhoun, 
M. M. Figley, T. Leucutia, H. C. Carlson, R. A. Alfidi, 
R. A. Gagliardi, A. E. James, E. Gedgaudas, G. A. Kling, 
T. F. Leigh, C. B. Holman, R. Buenger, E. C. Klatte, 
J. P. Tampas, J. L. Gwinn, C. E. Bickham, Jr., chairman 
Finance and Budget: R. G. Evens, J. P. Tampas, R. Mc- 
Lelland, J. L. Gwinn, H. G. Carlson 
Publications: K. Ellis, F. F. Ruzicka, Jr., E. R. Heitz- 
man, J. V. Rogers, Jr., R. A. Gagliardi, chairman 
Editorial Policy: M. M. Figley, E. F. Lang, L. Brady, 
K. Krabbenhoft, R. Morgan, E. R. Heitzman, J. V. Rogers, 
K. Ellis, F. F. Ruzicka, Jr., R. A. Gagliardi, chairman 
Advisory Committee on Education and Research: G. 
Wilson, G. W. Hartman, L. F. Rogers, E. Gedgaudas, 
A. E. James, chairman 
Scientific Exhibits: G. Dodd, B. G. Brogdon, R. A. 
Alfidi, chairman 
Constitution and Bylaws: J. H. Walker, W. M. White- 
house, J. P. Tampas, chairman 
American Board of Radiology Representatives: J. F. 
Roach, R. W. McConnell, S. W. Nelson 
Program Committee: S. F. Ochsner, J. F. Martin, C. E, 
Bickham, Jr., M. M. Figley, R. A. Gagliardi, R. A. Alfidi, 
E. Gedgaudas, G. A. Kling, A. E. James, H. Z. Mellins, 
chairman 
Instruction Courses: E. Gedgaudas, director; H. O. 
Peterson, associate director 
American College of Radiology Board of Chancellors 
Representative: W. B. Seaman 


Annual Meeting: September 27-30, 1977, Sheraton 
Hotel, Boston, Massachusetts 


Scientific Program: Harry Z. Mellins, president-elect, 
Peter Bent Brigham Hospital, Boston, Massachusetts 


Manager Annual Meeting: George A. Kling, Harper 
Hospital, Detroit, Michigan 


Membership: Charles E. Bickham, Jr., Suburban Hos- 
pital, 8600 Old Georgetown Road, Bethesda, Maryland 
20014 


Business Office: Keith W. Gundlach, comptroller, 
American College of Radiology, -20 North Wacker Drive, 
Chicago, Illinois 60606 


172 


American Radium Society 


OFFICERS 1976-1977 


President: Luther W. Brady 

President Elect: Richard H. Jesse 

1st Vice-president: Morton M. Kligerman 
2d Vice-president: George C. Lewis, Jr. 
Secretary: Alfred S. Ketcham 

Treasurer: Fred W. George 


COMMITTEES 1976-1977 
Executive: F. Rutledge, L. W. Brady, R. H. Jesse, F. W. 
George, M. M. Kligerman, G. C. Lewis, Jr., A. S. Ket- 
cham, V. Marcial, J. Vaeth, chairman 


Public Relations: C. Honaker, L. W. Brady, chairman 


Publication: K. L. Krabbenhoft, A. F. Schroeder, G. 
Seydel, L. W. Brady, chairman 


Scientific Program: S. H. Levitt, M. M. Kligerman, S. 
Hellman, A. S. Ketcham, R. H. Jesse, H. B. Kerman, 
R. Young, T. Phillips, E. Strong, G. C. Lewis, Jr, L. W. 
Brady, chairman 


Local Arrangements: M. Boone, J. Helsper, C. Eskey, 
S. F. Ochsner, R. H. Jesse, L. W. Brady, N. duV. Tapley, 
S. H. Levitt, chairman 


American Board of Radiology Representatives: J. J. 
Stein, E. R. King, N. duV. Tapley 


Board of Chancellors of the American College of 
Radiology Representative: L. W. Brady 


National Council on Radiation Protection and Mea- 
surements Liason Representative: L. W. Davis 


Annual Meeting: April 24-28, 1977, Las Vegas, Ne- 
vada, MGM Grand Hotel " 


Scientific Program: L. W. Brady, president, Hahnemann 
Medical School, Philadelphia, Pennsylvania 19102 


Local Arrangements: S. H. Levitt, University of Minne- 
sota Hospital, Minneapolis, Minnesota 55455 


Membership: A. S. Ketcham, secretary, University of 
Miami School of Medicine, P.O. Box 520875, Biscayne 
Annex, Miami, Florida 33152 


Business Office: N. V. Jordan, c/o R. H. Jesse, M. D. 
Anderson Hospital and Tumor Institute, 6723 Bertner 
Avenue, Houston, Texas 77030. 


Radiologic Societies 


International Societies 


Fleischner Society. Secretary, E. Robert Heitzman, State 
University of New York Upstate Medical Center, Syracuse NY 
13210. Annual Meeting 1977, Miami Beach FL, Feb 27—Mar 2. 
Inter-American College of Radiology. Secretary, Gaston 
Morillo, Department of Radiology, Jackson Memorial Hospital, 
1611 NW 12th Avenue, Miami FL 33136. 

International Skeletal Society. Secretary-Treasurer, Jack 
Edeiken, Radiology Dept, Thomas Jefferson University Hospital, 
11th and Wainut Sts, Philadelphia PA 19107. 

International Society of Radiology. Hon. Secretary-Treasurer, 
W. A. Fuchs, Department of Diagnostic Radiology, University 
Hospital, Inselspital, CH-3010 Bern, Switzerland. 


U.S. National Societies 
American Association of Physicians in Medicine. Secretary, 
John Wright, Radiology Department, Geisinger Medical Center, 
Danville PA 17821. 
American Board of Radiology. Secretary, C. Allen Good, 
Kahler East, Rochester MN 55901. 
American College of Radiology. Executive Director, William 
C. Stronach 20 N. Wacker Drive, Chicago IL 60606. 
American Institute of Ultrasound in Medicine. Executive 
Secretary, Donna LaMaster, PO Box 25065, Oklahoma City 
OK 73125. 
American Nuclear Society. Program Chairman, Ted D. Tarr, 
U.S. Energy Research and Development Administration, Mail 
Station A-436 Office of Assistant Administrator for Nuclear 
Energy, Washington DC 20545. 


American Osteopathic College of Radiology. 1977 Program 
Chairman, George O. Faerber, 1087 Dennison Avenue, Columbus 
OH 43201, Annual Meeting: Oct17-21, 1976, New Orleans LA. 
American Radium Society. Secretary, Richard H. Jesse, Dept 
of Surgery, M.D. Anderson Hospital and Tumor Institute, 
Houston TX 77025. Annual Meeting: Las Vegas, April 24-28. 
American Roentgen Ray Society. Secretary, James Franklin 
Martin, 300 S. Hawthorne Rd., Winston-Salem NC 27103. 
Annual Meetings: 1977, Sheraton Hotel, Boston MA, Sept 27- 
30; 1978, Miami FL, Sept 26-29; 1979, Toronto, Canada, 
Oct 8-11; 1980, Las Vegas, Nev, Sept 28—Oct 3. 

American Society of Neuroradiology. Secretary, Arthur E. 
Rosenbaum, University of Pittsburgh School of Medicine, 
Pittsburgh PA 15261. Annual Meeting: March 27-April 1, 
Hamilton Princess Hotel, Bermuda. 

American Society of Therapeutic Radiologists. Secretary, 
W. J. Taylor, Mason Clinic, 1100 9th Avenue, Seattle WA 98101. 
Association of University Radiologists. Secretary-Treasurer, 


Gerald T. Scanlon, Milwaukee County Medical Center, Milwaukee, 


WI 53226. Annual Meeting: April 30-May 4, 1977. Kansas 
City KA. 

Health Physics Society. Executive Secretary, Richard J. Burk, 
Jr., 4720 Montgomery Lane, Bethesda MD 20014. 

North American Society of Cardiac Radiology. Secretary- 
Treasurer, Erik Carlsson, University of California, San Francisco 
CA 94143. 

Radiation Research Society. Executive Director, Richard J. 
Burk, Jr., 4720 Montgomery Lane, Bethesda MD 20014. 
Radiological Society of North America, Inc. Secretary, 
Theodore A. Tristan, Fifteenth Floor, One MONY Plaza, Syracuse 
NY 13202, Annual Meeting: 1977, Nov 27-Dec 2: 1978, 
Nov 26-Dec 1, all in Chicago IL. 

Section on Radiology, American Medical Association. 
Secretary, Antolin Raventos, Dept. of Radiology, School of 
Medicine, University of California, Davis. 

Society of Gastro-Intestinal Radiologists. Secretary- 
Treasurer, Walter Whitehouse, Dept of Radiology, University 
of Michigan, Ann Arbor Mi 48104. 

Society of Nuclear Medicine. President, 475 Park Avenue S, 
New York NY 10016. 


American Thermographic Society. Executive Director, Mrs. 
N. M. Oldfield, P. O. Box 2055 Gaithersburg, MD 20760. 
President, G. D. Dodd, M.D. Anderson Hospital, Houston, 
TX 77030. 

Society for Pediatric Radiology. Secretary-Treasurer, N. 
Thorne Griscom, Children’s Hospital Medical Center, 300 Lang- 
wood Ave., Boston MA 02115. 

The Society of Uroradiology. Secretary-Treasurer, Howard M. 
Pollack, Dept of Radiology, Episcopal Hospital, Front St at 
Lehigh Ave, Philadelphia PA 19125. 


U.S. State and Local Societies 
Alabama 
Alabama Academy of Radiology. Secretary-Treasurer, 
Lawrence E. Fetterman, 1720 Springhill Ave, Suite 201, Mobile 
AL 36604. 
Section of Radiology, National Medical Association. 
Secretary, Ivy Brooks, Dept of Radiology, Veterans Administra- 
tion Hospital, PO Box 511, Tuskegee AL 36083. 
Southern Radiological Conference. Secretary-Treasurer, 
J. W. Maxwell, PO Box 2144, Mobile AL 36601. Annual Meet- 
ing: Jan 28-30, 1977. Grand Hotel, Point Clear AL 36564. 


Alaska 

Alaska Radiological Society. Chapter ACR. Secretary- 
Treasurer, John J. Kottra, 3200 Providence Ave. Anchorage 
AK 99504. 


Arkansas 
Arkansas Chapter of ACR. Secretary-Treasurer, Richard 
Seibold, Jr., Wadley Hospital, Texarkana AR 75501. 


Arizona 

Arizona Radiological Society. Chapter of ACR. Secretary, 
Irwin M. Freundlich, 1501 N Campbell Ave, Dept of Radiology, 
Tucson AZ 85724. 

California 

California Radiological Society, California Chapter of ACR. 
Executive Secretary, J. Michael Allen, 1225 8th St, Suite 590, 
Sacramento CA 95814. 

East Bay Radiological Society. Secretary-Treasurer, Norman 
P. Moscow, 33 Oakvale Ave, Berkeley CA 94705. 

Los Angeles Radiological Society. Secretary, A. Franklin 
Turner, LAC/USC Medical Center, Box 778, Los Angeles CA 
90033. 

Northern California Radiological Society.  Secretary- 
Treasurer, Jan C. Buhl, 7733 Bahama Ct, Fair Oaks CA 95628. 
Postgraduate educational conference, May 14. 


Northern California Radiotherapy Association. Secretary- 
Treasurer, John D. Earle, Stanford Medical Center, Stanford 
CA 94305. 

Orange County Radiological Society. R. Lawrence Argue, 
100 E Valencia Mesa Dr, Fullerton CA 93632. 

Radiological Society of Southern California. Secretary- 
Treasurer, Duane Eugene Blickenstaff, La Jolla Radiology 
Medical Group, Inc. 7849 Fay Ave, La Jolla CA 92037. Meeting: 
Newport; Feb 1977, Palm Springs. 

Redwood Empire Radiological Society. Secretary, Hal B. 
Peterson, 357 Perkins St, Sonoma CA 95476. 

San Diego Radiological Society. President, Donald J. Fleischli, 
7849 Fay Ave, La Jolla CA 92037. 

San Francisco Radiological Society. Secretary-Treasurer, 
Philip A. Brodey, Dept of Radiology, Mount Zion Hospital and 
Medical Center, San Francisco CA 94115. 

South Coast Radiological Society Chapter of ACR. Secretary- 
Treasurer, Brian R. Schnier, Dept of Radiology, Cottage Hospital, 
Pueblo at Bath, Santa Barbara CA 93105. 

Southern California Radiation Therapy Society. Secretary- 
CA te Stuhlborg, 514 N Prospect, Redondo Beach 






































RADIOLOGIC SOCIETIES 


Colorado 

Colorado Radiological Society, Chapter of ACR. Secretary, 
John Pettigrew, 2215 N Cascade, Colorado Springs CO 80907. 
Rocky Mountain Radiological Society. Secretary-Treasurer, 
J. M. Grogan, 4200 E 9th Ave, Denver CO 80206. 1977 Annual 
Meeting, Aug 4-6, Brown Palace Hotel, Denver. 

Connecticut 

Connecticut Valley Radiologic Society. Secretary-Treasurer, 
Gerald N. LaPierre, 759 Chestnut St, Springfield MA 01107. 
Radiological Society of Connecticut, Inc. Secretary, Gerald 
L. Baker, 85 Jefferson St, Hartford CN 06106. 

Delaware 

Delaware Chapter of ACR. Secretary, Ekkehard S. Schubert, 
Wilmington Medical Center, PO Box 1951, Wilmington 
DE 19899. 

District of Columbia 

Section on Radiology, Medical Society of the District of 
Columbia. Secretary-Treasurer, Albert M. Zelna, 21 Masters 
St, Potomac MD 20854. 

Florida 

The Florida Radiological Society, Chapter of ACR. Secretary, 
John T. Johnson, P.O. Box 2075, Sanford FL 32771. 

The Florida West Coast Radiolcgical Society, Inc. Secretary- 
Treasurer, Aaron Longacre, 501 E Buffalo Ave, Tampa 
FL 33606. 

Greater Miami Radiological Society. Secretary, Kenneth D. 
Keusch, 6201 S.W. 112th St., Miami FL 33156. 

North Florida Radiological Society. Secretary, Charles E. 
Bender, 1430 16th Ave S, Jacksonville Beach FL 32250. 
Georgia 

Atlanta Radiological Society. Secretary-Treasurer, James H. 
Larose, Dept of Nuclear Medicine, South Fulton Hospital, East 
Point GA 30344. 

Georgia Radiological Society. Chapter of ACR. Secretary, 
E. P. Rasmussen, Piedmont Professional Bldg, 35 Collier Rd 
NW, Atlanta GA 30309. 

Hawaii 

Hawaii Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Michael J. McCabe, Straub Clinic and Hospital, 
Honolulu HI 96813. 

Illinois 

Chicago Radiological Society, Division of the Illinois Radio- 
logical Society, Chapter of ACR. Secretary-Treasurer, 
Harold J. Lasky, 55 E Washington St, Suite 1735, Chicago 
IL 60602. 

Illinois Radiological Society, Inc., Chapter of ACR. Secretary, 
Robert D. Dooley, Hinsdale Medical Center, Hinsdale IL 60521. 
Indiana 

indiana Roentgen Society of ACR. Secretary, R. F. Fox, 
Duemling Clinic, 2828 Fairfield Ave, Fort Wayne, IN 46807. 
Tri-State Radiological Society. Secretary, Thomas Harmon, 
St. Mary's Hospital, Evansville IN 47750. 

lowa 

lowa Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Dale L. Roberson, 1948 First Ave NE, Cedar Rapids 
IA 52402. 

Kansas 

Kansas Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Ralph H. Baehr, 310 Medical Arts Bldg, Topeka 
KA 66604. 

Kentucky 

Bluegrass Radiological Society. Secretary-Treasurer, James 
King, 3313 Overbrook Dr, Lexington KY 40504. 

Kentucky Chapter of ACR. Secretary-Treasurer, John Hummel, 
Jr., Kentucky Baptist Hospital, Louisville KY 40204. 

Louisiana 

Ark-La-Tex Radiological Society. Secretary, Erich K. Lang, 
Confederate Memorial Medical Center, LSU School of Medicine, 
Shreveport LA 71101. 

Louisiana Radiological Society, Chapter ACR. Secretary- 
Treasurer, Stover L. Smith, 250 Vincent Ave, Metairie LA 70005. 


» 


Secton on Radiology, Southern Medical Association. Sec- 
retary, Michael Sullivan, 1514 Jefferson Highway, New Orleans 
LA 70121. 

Maine Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Peter E. Giustra, Dept of Radiology, Penobscot Bay 
Medical Center, Rockland ME 04841. 


Maryland 


Maryland Radiological Society, Chapter of ACR. Secretary, 
David S. O'Brien, 60 West St, Suite 223, Annapolis MD 21401. 
Massachusetts 

Massachusetts Radiological Society, Chapter of ACR. 
Secretary, Alan H. Robbins, 150 S. Huntington Ave., Boston 
MA 02130. 

New England Roentgen Ray Society. Secretary, Melvin E. 
Clouse, 185 Pilgrim Rd, Boston MA 02115. Scientific Meetings: 
Feb 18, March 18, April 15, and May 20, 1977; 911 Longwood 
Towers, Brookline, Mass. 

Northeastern Society for Radiation Oncology. Secretary, 
C. C. Wang, Massachusetts General Hospital, Boston MA 02114. 
Michigan 

Michigan Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Francis P. Shea, Bon Secours Hospital, 468 Cadieux, 
Grosse Pointe MI 48230. 

Michigan Society of Therapeutic Radiologists. Secretary- 
Treasurer, William T. Knapp, St. Mary's Hospital, 830 S Jeffer- 
son, Saginaw MI 48601. 


Minnesota 

Minnesota Radiological Society. Secretary-Treasurer, Marvin 
E. Goldberg, Box 292, Mayo Memorial Health Sciences Center, 
Minneapolis MN 55455. 

Missouri 

Greater Kansas City Radiological Society. President-Secre- 
tary, R. W. Lambie, Suite 108 Doctors Bldg West, 701 E 63rd, 
Kansas City MO 64110. 

Greater St. Louis Society of Radiologists. Secretary-Trea- 
E B. Hutchinson, 2821 Ballas Rd, St. Louis MO 
Missouri Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Ronald G. Evens, Mallinckrodt Institute of Radiology, 
510 S. Kingshighway, St. Louis MO 63110. 

Mississippi 

Mississippi Radiological Society, Chapter of ACR. Secre- 
tary-Treasurer, James B. Barlow, 514B E Woodrow Wilson, 
Jackson MS 39216. 

Nebraska e 
Nebraska Chapter of ACR. Secretary-Treasurer, Charles A 
Dobry, Dept of Radiology University of Nebraska Medical Cen- 
ter, 42nd at Dewey, Omaha NB 68105. 

New Hampshire 

New Hampshire Chapter of ACR. Secretary-Treasurer, Ed- 
ward P. Kane, Claremont General Hospital, Claremont NH 03743. 
New Jersey 

Radiological Society of New Jersey, Chapter of ACR. 
Secretary, Milton Gallant, 2424 Morris Ave, Union NJ 07083. 
New Mexico 

New Mexico Society of Radiologists, Chapter of ACR. 
Secretary, W. M. Jordan, 1100 Central Ave SE, Albuquerque 
NM 87106. 

New York 

Bronx Radiological Society, New York State, Chapter of 
ACR. Secretary-Treasurer, Leon J. Corbin, 1369 Rosendale 
Ave, Bronx NY 10472. 

The Brooklyn Radiological Society. Secretary-Treasurer, 
Ralph Brancaccio, 7901 4th Ave, Brooklyn NY 11209. 
Buffalo Radiological Society. Secretary, Jerald P. Kuhn, 9267 
Jennings Rd, Eden NY 14057. 

Central New York Radiological Society. E. Mark Levinsohn, 
Radiology Dept, Upstate Medical Center, 750 E Adams St, 
Syracuse NY 13210. 

Kings County Radiological Society. Secretary, Melvin Moore, 
7815 Bay Parkway, Brooklyn NY 11214. 
































RADIOLOGIC SOCIETIES 


Long Island Radiological Society. Secretary, Harry L. Stein, 

North Shore University Hospital, 300 Community Dr, Manhasset 

NY 11030. 

Mid-Hudson Radiological Society. Secretary-Treasurer, Wil- 

liam D. Stiehm, 37 Flower Hill Rd, Poughkeepsie NY 12603. 

New York Roentgen Society. Secretary-Treasurer, Thomas C. 

Beneventano, 111 E 210th St, Bronx NY 10467. 

New York State Chapter of ACR. Secretary-Treasurer, Albert 

F. Keegan, 6 Secor Dr, Port Washington NY 11050. 

Northeastern New York Radiological Society. Secretary, 

Donald R. Morton, Dept of Radiology, St. Claire's Hospital, 

Schenectady NY 12304. 

Rochester Roentgen Ray Society. Secretary-Treasurer, 

Robert J. Bruneau, 1441 East Ave, Rochester NY 14610. 

Westchester County Radiological Society. Secretary, Leon- 

ard Cutler, 16 Guion PI, New Rochelle NY 10802. 

Nevada 

Nevada Radiological Society, Chapter of ACR. Secretary, 

Charles F. Veverka, Carson Tahoe Hospital, Carson City NV 

89701. 

North Carolina 

Catawba Valley Radiological Society. Secretary, J. N. Owsley, 

18 13th Ave. NE, Hickory NC 28601. 

North Carolina Chapter of ACR. Secretary-Treasurer, Ernest 

B. Spangler, Wesley Long Hospital, Greensboro NC 27402. 

Annual Meeting: Nov 1976, Mid-Pines Club, Southern Pines NC. 

North Dakota 

North Dakota Radiological Society, Chapter of ACR. Secre- 

tary, H. C. Walker Jr., PO Box 624, Devils Lake, ND 58301. 

Ohio 

Cleveland Radiological Society. Secretary-Treasurer, John B. 

McCoy, Elyria Medical Arts Bldg., Suite 12, Elyria OH 44035. 

Northwestern Ohio Radiological Society. Secretary, Gerald 

Marsa, 3939 Monroe St, Toledo OH 43606. 

Ohio State Radiological Society, Chapter of ACR. Secretary, 

James Farmer, 3461 Warrensville Center Rd, Cleveland OH 

44122. 

Oklahoma 

Northwestern Oklahoma Radiological Society. Secretary, 

E L. Lavendusky, 100 Center Plaza Suite C, Tulsa OK 

Oklahoma State Radiological Society, Chapter of ACR. 

Secretary, Bob G. Eaton, 2508 Stillmeadow Rd, Edmond OK 

73034. | 
. 

Oregon 


Oregon State Radiological Society, Chapter of ACR. Secre- 
PLU E Ray F. Friedman, 3324 SW 44th St, Portland 


Pennsylvania 


Pennsylvania Radiological Society. Secretary, Joseph A. 
Marasco, Jr., St. Francis Hospital, Pittsburgh PA 15201. 
Philadelphia Roentgen Ray Society. Secretary, Marvin E. 
Haskin, 230 N Broad St, Philadelphia PA 19102. 

Pittsburgh Roentgen Society, Secretary, Ronald J. Clearfield, 
Citizens General Hospital, 651 Fourth Ave, New Kensington 
PA 15068. 

Rhode Island 


Radiological Society of Rhode ‘Island, Chapter of ACR. 
REDE Stefan Frater, Rhode Island Hospital, Providence 
South Carolina 


South Carolina Radiological Society, Chapter of ACR. 
Secretary, George W. Brunson, 4315 Woodleigh Rd, Columbia 
SC 29206. 
Tennessee 


Memphis Roentgen Society. Secretary-Treasurer, D. Ran- 
dolph Ramey, Baptist Memorial Hospital, 899 Madison Ave, 
Memphis TN 38140. 
Tennessee Radiological Society, Chapter of ACR. Secretary- 
Treasurer, Jerry W. Grise, Methodist Hospital, 1265 Union Ave, 
Memphis TN 38104. 


Texas 

Central Texas Radiology Sociuty. Secretary-Treasurer, E. 
Jerome Schoolar, Scott and White Clinic, Temple TX 76501. 
Dallas-Fort Worth Radiological Society. Secretary-Treasurer, 
William V. Bradshaw, 777 W Rosedale Suite 260, Ft. Worth TX. 


Houston Radiological Society. Secretary, Thomas S. Harle, 

103 Jesse H. Jones Library Bldg, Texas Medical Center, Houston 

TX 77030. 

Louisiana-Texas Gulf Coast Radiological Society. Secretary- 

Treasurer, B. A. King, Jr., PO Box 3008, Port Arthur TX 77640. 

San Antonion Civilian Military Radiological Society. Secre- 

tary, Jose Maria Chao, Diagnostic Clinic, San Antonio TX. 

Texas Radiological Society, Chapter of ACR. Secretary- 

Treasurer, Donald N. Dysart, Scott and White Clinic, Temple 

TX 76501. Annal Meeting: March 17-19, 1977, Fairmont 

Hotel, Dallas TX. 

Vermont 

Vermont Radiological Society, Chapter of ACR. Secretary, 

Peter Dietrich, Medical Center Hospital of Vermont, Burlington 

VT 05401 

Virginia 

Mid-Shenandoah Valley Radiological Society. Secretary, 

Se L. Dwyer, King's Daughters Hospital, Staunton VA 
O1. 

Richmond Radiological Society. Secretary, Melvin Vinik, 

9504 Carterwood Rd, Richmond VA 23229. 


Virginia Chapter of ACR. Secretary-Treasurer, Charles P. 
Winkler, 3500 Kensington Ave Suite 2-A, Richmond VA 23221. 
Washington 

Pacific Northwest Radiological Society. Secretary-Treasurer, 
Kenneth D. Moores, 1118 9th Ave, Seattle WA 98101. Annual 
Meeting: May 6-8, 1977, Seattle WA. 

Washington State Radiological Society, Chapter of ACR. 
Secretary-Treasurer, Donald J. Hesch, 3216 NE 45th PI, Seattle 
WA 98105. 

West Virginia 

West Virginia Radiological Society, Chapter of ACR. Sec- 
retary-Treasurer, Andrew W. Goodwin ll, 200 Medical Arts 
Bldg., Charleston WV 25301. 


Wisconsin 

Milwaukee Roentgen Ray Society, Vice President, Thomas C. 
Lipscomb, 1004 N 10th St, Milwaukee WI 53233. 

Wisconsin Radiological Society, Chapter of ACR. Secretary- 
Treasurer, June Unger, Wood VA Hospital, Wood WI! 53193. 


Wisconsin Society of Therapeutic Radiologists. Secretary, 
M. Greenberg, Milwaukee County General Hospital, 8700 W 
Wisconsin Ave, Milwaukee WI 53222. 


Wyoming 
Wyoming Radiological Society, Chapter of ACR. Secretary, 
Thomas E. Hettinger, 1609 E 19th St, Cheyenne WY. 


Canada 


Canadian Association of Radiologists. Honorary Secretary, 
C. Germain Beauregard, Suite 806 1440 St., Catherine St W, 
Montreal, Quebec, Canada H3G 1R8. Annual Meeting: 1977, 
June 12—16, Winnipeg, Canada. 

Edmonton and District Radiological Society. Secretary, B. 
Caplan, 12320 103rd Ave, Edmonton, Alberta T5N ORZ, Canada. 


Toronto Radiological Society. Secretary, H. Shulman, Sunny- 
brook Hospital, 2075 Bayview Avenue, Toronto, Ontario, Canada. 


Central and South America 


Sociedad Childena de Radiologia. Secretary, Manuel Neira, 
Casilla 13426, Santiago, Chile. 


Sociedad Colombiana de Radiologia. Secretary-General, Gus- 
tavo Sanchez Sanchez, Bogotá, Colombia. Annual Meeting: 
Feb 1977, Manizales (Caldas) Colombia. 

Sociedad de Radiologia del Atlantico. Secretary, Raul 
Fernandez, Calle 40 441-110, Baranquilla, Colombia. Annual 
Meeting: Feb 3, 1977, Baranquilla, Colombia. 




















RADIOLOGIC SOCIETIES 


Sociedad de Radiogia. Radiotherapéutica y Medicine Nu- 
clear de Rosario. Secretary-General Marcela Munoz, Santa Fe 
1798, Rosario, Argentina. 


Europe 
Bavarian-American Radiologic Society. Secretary, Stuart A. 
O'Byrne, Radiology Service, Stuttgart, West Germany, bth 
General Hospital, APO NY 09154. . 
British Institute of Radiology. Honorary Secretaries, D. H. 
Trapnell, P.N.T. Wells, 32 Welbeck St, London, W1M/7PG, 
England. 
Cekoslovenská Radiologická Spolecnost. Secretary, Jaromir 
Kolar Radiological Clinic, Parha 2, Unemocnice 2, Czechoslo- 
vakia. 
Danish Radiological Society. Secretary General, Johannes 
Praestholm, Radiological Department |, Bispebjerg Hospital, 
DK-2400, Copenhagen NV. 
Deutsch Róntgengesellschaft. President, Wolfgang Frik, Dept 
of Radiology, Techn Univ Aachen, D-5100 Aachen, Goethe- 
strasse 27/29, West Germany. 
Faculty of Radiologists (of Ireland). Honorary Secretary, M. 
Ryan, Faculty of Radiologists, Royal College of Surgeons in 
Ireland, Stephen's Green, Dublin 2, Ireland. 
The Hospital Physicists’ Association. Honorary Secretary R. 
F. Mould, Westminster Hospital, Physics Department, Page St. 
Wing, London SW1P2AR, England. 
Norsk Forening for Medicinsk Radiologi. General Secretary, 
Arnulf Skjennald, Ullevál sykehus, Oslo, Norway. 
Nederlandse Vereniging voor Radiologie. Secretary, H. E. 
Schütte, Department of Radiology, Elizabeth Gasthuis, Haarlem, 
Netherlands. 
Royal College of Radiologists. Secretary, P. D. Thomson, 28 
Portland Pl, London, WIN4DE, England. 
Scandinavian Radiological Society. Secretary-General, C-E. 
Unnérus, Havsvindsv. 5C., 02120 Esbo 12 (Hagalund-Tapiola) 
Finland. 
Schweizerische Gesellschaft für Radiologie und Nuklear- 
medizin. Societe Suisse de Radiologie et de Medecine 
Nucleaire. Secretary, Gustav A. Schoch, 7 Gellerstrasse, CH — 
4052 Basel, Switzerland. 
Sociedad Espanola de Radiologia y Electrologia Médicas y 
de Medicina Nuclear. Secretary-General, Pilar Gallar Barberá, 
Villanueva, Madrid 1, Spain. 
Societá Italiana di Radiologia Medica e Medicina Nucleare. 
Administrative Secretary, R. Dall'Acqua, Ospedale Mauriziano, 
10128, Torino, Italy. Annual Meeting: Sept 25-28, 1976, 
XXVII Congressio Nasionale, SIRMN — BARI — Campus Universi- 
tario Via Re Daviol, Italy. 
Société Européenne de Radiologie Pediatrique. Secretary, 
J. Corbaton, Clinica Infantil "La Paz," Av. Generalissimo, 117 
Madrid 34, Spain. 


Société Francaise de Radiologie Médicale, Médecine Nu- 
cléaire et Electrologie. Secretary-General, J. Sauvegrain, 
Hópital des Enfants-Malades, 149 Rue de Sévres, 75730 Paris 
Cedex 15, France. Annual Meeting: 1977, Nov 15-18, Centre 
International de Paris. 

Société Francaise de Neuroradiologie. Secretary-General, 
R. Djindjian, 16, rue de l'Université 75, Paris 7°, France. 
Society of Pediatric Radiology. Secretariat, PO Box 272, 
S-101 23 Stockholm, Sweden. 

Svensk Forening for Medicinsk Radiologi. Secretary, Hans 
Ringertz, Department of Pediatric Radiology, Karolinska Sjuk- 
huset, S-104 O1 Stockholm, Sweden. 


Africa 
Association of Radiologists of West Africa. Honorary Sec- 
retary, A. A. Obisen, Department of Radiology, University Col- 
lege Hospital, Ibadan, Nigeria. Annual Meeting: Feb 4—5, 1977, 
Accra, Ghana. 
Radiological Society of South Africa. Secretary, Dr. A. Visser, 
PO Box 8850, Johannesburg, South Africa. 
South African International Radiological Congress. Direc- 
tor, Dr. Paul Sneider, PO Box 4878, Johannesburg, South 
Africa. Durban Annual Congress: Oct 1978, International and 
National Congress. 


Near East and Asia 


Bengal Radiological Association. Honorary Secretary, B. 
Chatterji, 262 Rash Behari Ave, Calcutta 700019, India. 


Indian Radiological Association. Honorary General Secretary, 
S. P. Aggarwal, 10—-B Kasturba Ghandi Marg, New Delhi 
110001, India. 

Indonesian Radiological Society. Secretary, Gani lljas Sas- 
mitaatmadja, Radiology Department, Faculty of Medicine, Uni- 
versity of Indonesia. Salemba 6, Jakarta, Indonesia. 

iranian Radiological Society. Secretary Majid Rooholamini, 
PO Box 14-1151. 

Israel Radiological Society. 50th anniversary, 20th Radio- 
logical National Congress: April 27—29, 1977, Haifa, Israel. 
Congress president, A. Rosenberg, Rambam Government Hos- 
pital, Haifa; U.S. information from, |. Horowitz, 881 Lafayette 
Blvd, Bridgeport CT 06604. 


Philippine College of Radiology. Secretary-Treasurer, Antonio 
Chavez, Box 1284, Commercial Center, Makati, Rizal, D—708, 
Philippines. 

Radiological Society of Thailand. Secretary, Dusdeq Prabba- 
sawat, Department of Radiology, Siriraj Hospital Faculty of 
Medicine, Mahidol University, Bangkok 7, Thailand. 

Royal Australasian College of Radiologists. Honorary Sec- 
retary, T. P. Loneragan, 45 Macquarie St, Sydney NSW 2000, 
Australia. Annual Meeting: Sept 16-20, Gold Coast via Brisbane. 



































































































































In R/F systems, 
consider the finest 
remote possibility: 








Philips remote controlled 907/90? universal system for 
routine diagnostics. ..with facilities for many other 
applications 


Philips offers a complete range of R/F systems. But remote 
control may well be your best choice. First consider the 
basic reasons: 


you work in a relaxed, non-radiation area—less fatiguing, 
less demanding and more efficient 

less radiation to you and your staff 

improved efficiency increases the number of patient 
examinations you can perform 

the control area can also serve as a conference area for 
referring or resident physicians. 


But Philips Diagnost 100 offers more. So much more that it 
is the one "remote" possibility really worth looking into. 





Diagnostic Excellence: Philips' imaging 
provides consistently outstanding diag- 
nostic results. Excellent visibility, resolu- 
tion and contrast retention over a large 
range of patient sizes is a distinct advan- 
tage of the 100 . . . and the entire Philips’ 
R/F line. 


Philips' modular generators add more 
valuable benefits to a remote control in- 
stallation: automatic exposure control, 
Anatomically Programmed Radiography 
(APR), isowatt loading for full utilization 
(and minimum waste) of generator power, 
and modular design. 


Flexibility: The 100's X-ray tube mount- 
ing permits maximum use of existing depart- 
ment film changers for special procedures 
at the head end of the table, as well as 

for stretcher work. The tubestand is 

easily adjusted for wall bucky work. 


Results: Our users provide the evidence 

you'll want. For example, one prominent 

institution equipped with two back-to-back 

Diagnost 100 rooms, two Philips' modular 

generators, and one control station, 

examines an average of 40 patients per 

morning, using the systems for radiog- | 
raphy and tomography in the afternoon. | 
Over 10,000 examinations were per- 

formed in 1975! 





THE 90°/90° 
UNIVERSAL SYSTEM 


The ergonomic answer to general diagnos- 
tics, Philips’ 907/90? offers efficient, non- 
fatiguing operation, thanks to logically 
arranged controls that adapt the system 

to your technique—not vice versa. 


Every film is of the highest image quality. 
And you have a choice of three extensively 
automated serial changers (plus Anatomi- 
cally Programmed Radiography with a 
Philips’ modular generator). One changer 
includes an automatic film supply system 
without cassettes. 


ASK FOR 
PHILIPS 
DIAGNOST 73 


For additional information, contact your 
Philips representative. Or, call or write: 


THE 90°/90° 
PEDIATRIC SYSTEM 


L 
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The pediatric version of Philips’ universal 
90°/90° system, this unit features a perma- 
nently mounted footstand into which a 
lightweight C-arm is inserted. 

The C-arm accepts a comfortable, secure 
cradle containing the infant. Pre-exam 
preparation may be done in the cradle. 
Cradle and C-arm are simply removed for 
examination of larger children. 


ASK FOR 
PHILIPS 
DIAGNOST 73-P 


PHILIPS MEDICAL SYSTEMS, INC. 


710 Bridgeport Avenue, Shelton, Conn. 06484 


THE 90°/15° 
SYSTEM 


A 90°/15° tilting table with the identical 
imaging capabilities found on 90°/90° 
systems. 

The spot film device supports a 6” image 
intensifier with 70mm or 100mm rapid 
sequence camera (or a 9/5” 1.1.) with T.V., 
all without the encumbrances of an exter- 
nal suspension system. 

Rugged, reliable and automated for full 
efficiency and optimum results, the 90°/15° 
performs beautifully under the most exact- 
ing conditions. 


ASK FOR 
PHILIPS 
DIAGNOST 1500 


PHILIPS 


PHILIPS 





Rarely does an idea come along 
that makes procedures easier, 
and at the same time 
enhances results. 


The Schonander AOT-S 
utfim changer 


does both because of 
two major innovations... 
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AOTS 

gives you 
automated 
angiographic 
programming. 


Never has the programming 
of an angiographic procedure 
been more convenient or more 
accurate. No longer do you have 
to be concerned with pushing the 
right buttons or turning the right 
knobs for the five or ten or more 
parameters that you need for an 
angiographic program. With the 
AOT-S you select your program 
from your library of pre-punched 
program cards. Pick a card. Slip 
it into your PDA or Angiomatic 
control. Press one button— and 
ihe card gives you the program. 
With the Angiomatic it even sets 
up the x-ray control of the Opti- 
matic generator. 


The punch card implements 
all program actions. It’s a perma- 
nent record of the exam, and 
allows exact reproduction of the 
same exam at any future date, 
wherever the patient may be 
located. A 


—— zm 


technology gives you | 
greater freedom - 


exposure technique. | 


The AOT S features a new car- 
bon fiber reinforced plastic (CFRP) 
pressure plate which combines 
unusual mechanical strength with 
extremely low x-ray attenuation. 
The result is perfect screen/film 
contact at all exposure rates, en- 
hanced image contrast, lower kV, 
less patient radiation, less scatter, 
less fog, greater freedom in opti- 
mization of exposure technique. 


Most changers may give good 
quality at low exposure rates, but 
are unable to maintain resolution 
at 4 or 6 exp./sec. due to vibra- 
tions, slow-reacting compression 
mechanism and other reasons. The 
AOTS is a 6 exp./sec. changer that 
works at 6 per sec. (important in 
altemate operation). 


New, automated punch card 
programming simplifies proce- 
dures and saves time. New CFRP 





New material 


in optimizing | 


carbon fiber reinferced plastic | 
pressure plate enhances angio- ES 
graphic results. AOT-S... definitely ec 
arare idea. , 
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elema-schonander 


ELEMA-SCHONANDER, INC. 
699 Lively Boulevard, if 

Elk Grove Village, IL 60007 P 
(312) 593-6770 a 


y 
i 
Í 
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When a better idea | 
in film changers comes along, i 
it will come from us. 1 
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Varian Clinac accelerators have established the performance 
standard for advanced radiotherapy equipment. Clinac leadership 
began in 1961 and has been marked by a record of innovation 
and achievement. 

The record includes: 

Earns photograph- Clinac 18 L] Clinac 6, the first 360? isocentric bent-beam therapy accelerator 
Upper insert—Clinac 6X without floor pit; 
Lower insert—Clinac 4 L] Clinac 4, the first 360? isocentric standing-wave non-bent beam 

therapy accelerator; 

O Clinac 6X, the first 360? isocentric non-bent beam standing-wave 

therapy accelerator producing 6 MV X-rays; 

L] Clinac 18, the most widely accepted high-energy, multi-modality 

therapy accelerator in routine standardized production. 


Varian's success has produced major benefits to Clinac customers, allowing machine 
standardization, assuring widespread experienced service support, providing training 
courses, symposia, and other educational aids, and making possible an extensive 
program of continuing engineering and refinement on all Clinac models. 


The Clinacs are a pronounced example of how technological excellence and medical 
need can be combined to provide a reliable, utilizable clinical tool. 





Varian... The Right Company 
for the Times. 


L1 am 
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Today's remarkable growth in the capability 
and complexity of advanced medical 
systems makes Varian the right company 
for the times, a company that can deliver 
tomorrow's medical systems today, just 

as it has for the past 15 years! Since 1961, 
Varian has built a worldwide reputation 

for leadership in high-technoloay 

medical products. 


A diversified international corporatión at 
the forefront of the electronics industry, 
Varian leadership in advanced therapeutic 
and diagnostic medical systems comes 
from its established depth of expertise in 
the fundamental technologies forming 
these systems. Varian was an early leader 
in the development of electron linear 
accelerators for radiation therapy, resulting 
in today's Clinacs? the most widely 
accepted radiation therapy accelerators in 
the world. Comparable leadership in CT 
scanners, real-time ultrasound and clinical 
computation systems is already producing 
the diagnostic equipment of choice for 
tomorrow. 


Clearly, the right company for the times, 
Varian's continuing record of creative 
engineering, commitment, and technological 
depth assure superior therapeutic and 
diagnostic systems for both today 

and tomorrow! 





Leadership in Real- Time 
Ultrasound 


The V-3000 establishes Varian leadership in 
the fast growing field of real-time ultrasound. 
This instrument greatly extends non-invasive 
diagnostic capabilities in medical applications 
such as adult and pediatric cardiology, 
obstetrics, and abdominal scanning. 


à Transverse section of normal Transverse section of left ven- 
Varian left ventricle at level of mitral _ tricle with stenotic mitral valve. 
valve. 


The V-3000 scans an 80 degree 
two-dimensional section at 

30 frames per second. When the 
transducer is positioned to direct 
the ultrasound beam between 
the patient's ribs, it can give an 
unobstructed field of view large 
enough to image the entire left 
ventricle of an average adult 
heart. Or, moved freely across 
the abdomen, the same trans- 
ducer produces instantaneous 
high resolution images, permitting 
a fast yet meaningful ultrasonic 
examination, the ultrasonic 
equivalent to fluoroscopy. 








BELLUM 


Images are displayed in aray 
scale on a cathode ray tube and 
can be recorded on video tape 
for stop-action or slow-motion 
viewing. For cardiological appli- 
cations, standard M-mode and 
ECG triggering can be included. 





Real- Time Two-Dimensional Imaging 
with Ultrasound 





Whole-Body CT Scanners 
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Delivering the Future in CT Imaging Today 


Varian's Whole-Body CT scanner, now in production, is engineered for 
tomorrows state of the art in CT imaging. Anticipating the future, Varian has 
incorporated three important design features: continuous, non-stop gantry 
rotation; an extremely powerful Varian V-76 computer system; and an extra 
large patient aperture. These features plus the superior head and body images 
already achieved on the Varian CT Scanner, project it far beyond the 
dimensions of current CT technoloay. 


Design Features of the Future 


6-Second Scan. The Varian CT Scanner collects over 108,000 data points through 360? in six seconds. It uses a 
precisely collimated fan beam detected by a Varian-designed linear array of 301 optimized Xenon-Krypton detectors. 


Continuous Rotation via Slip Ring. The slip ring construction allows simple, trouble-free continuous gantry rotation for 


single or multiple rotation examinations or, as a standard feature of the Varian unit, triggered physiological gating of 
data collection. 


Customized Scanning. By virtue of the power and speed of the Varian V-76 computer, the operator can easily adjust 
pixel size, field size, algorithm parameters or other major system parameters at the control console to achieve optimum 
displays for a variety of clinical situations. Optimization can be carried out virtually simultaneously with data collection and 
reconstruction of images. 


90 cm (36") Diameter Patient 
and use of clinical accessories dur 





Abdominal scan showing both Lower abdominal scan follow- Scan through the hila of both 
kidneys and extensive gas in ing lymphangiogram demon- kidneys showing renal vascu- 
the intestines. Note calcium in strating opacified lymph nodes. lature. Note gall bladder. 


the wall of the aorta. 


New Dimensions in Advanced Computer Applications 


The fast and flexible Varian V-70 series minicomputers and 
supporting software have, through application in the Varian CT 
scanner and other medical equipment, proven to be ideal for clinical 
use. Varian's real-time, multi-task operating systems VORTEX and 
BETA give wide flexibility and ease of use for busy, patient-oriented 
environments. Combined with Varian special application software, 
Varian systems put the most advanced digital data-processing tools 
at the medical staff's fingertips. 


The first standardized clinical system introduced by Varian was 
VARICAM, a comprehensive nuclear medicine data processing 
system, now in use in many hospitals around the 

world. Gamma camera raw-data are directly 

input to VARICAM and submitted to data 

processing procedures according to 

simple operator instructions. VARICAM 

gives the user unique options for 

developing his own processing 

protocols and manipulating data 

output format. VARICAM 

processed data are displayed 

in video black and white, 

color, or as life-sized hard- 

copy by the remarkable 

Varian STATOS* electro- 

static printer/plotter. 


Varian digital computers 

are used in major medical 
centers for many other appli- 
cations including radiotherapy 
planning, ultrasound image 
processing, infra-red image 
processing, electro-cardiology 
diagnosis, and intensive care 
monitoring. 


ROBINSON-CRUSOE A 


NG: 


| 1 Contour map of embolized lung ROBINSGN-CRUSGE A ROBINSON-CRUSGE A 
in left lateral view. iy 
26200 


Dynamic liver examination show- ' 4a 4 
ing Regions of Interest as defined uu 27 
by operator. 

Isometric view of summed matrix 

of dynamic liver examination. 

Curves formed from each Region 

of Interest shown inf. 








Varian Therapeutic 
and Diagnostic Medical Systems... 
Varnleadersipandeperenceinedonced Leadership in 








therapeutic and diagnostic medical systems has p 
resulted in modern systems designed for years of Ad ( 
reliable operation... human engineering that pays vance 
attention to utility, operator ease and patient 


comfort ... customer support and service that start lechnolo 
even before the installation. i 










WN 


may oc 


—— ae -— 
' imf w*- 


E. et | - 2 


Built-In Quality and Reliability 
Varian quality and reliability are the 
result of both design and workmanship. 
Varian design engineers have developed 
a high degree of expertise in incorpo- 
rating modularity, easy component access 
and system reliability. Production work- 
manship is just as vital for quality and 
long term reliability. At Varian’s modern, 
highly specialized facilities in Palo Alto, 
California, therapeutic and diagnostic 
systems are produced by a quality 
conscious staff. 
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VARIAN ASSOCIATES, Palo Alto, California 


Customer Support From the Beginning 
A medical system is bought to be used. 
Varian installation experts give support that 
expedites installation planning and smooths 
the necessary steps of actual installation. 
After installation, continuing engineering 
and service support help assure proper 
performance. Varian maintains close communication 
with customers to promote proper utilization of 

the equipment. For example, Varian’s Clinac training 
courses in Palo Alto teach aspects of equipment 
operation, preventative maintenance, trouble- 
shooting, and many routine repair procedures. 


Worldwide Service 
Varian’s service organization is one of the largest in 
the world for medical linear accelerators. This 


organization is the base of service support for the Varian Radiation Division 
Varian CT and ultrasound medical systems. Skilled 611 Hansen Way, Palo Alto, CA 94303 
service personnel are located in Field Offices Phone: 415/493-4000 


throughout the United States and overseas. These 
offices are strategically located for rapid response to 
emergency calls and for routine preventative 
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Elscint's Scanex advances 
Computerized Axial Tomography. 
Elscint has perfected whole-body * 
scanning to the highest state-of- 
the-art with the Scanex* system. 
Its under-ten-second scan time 
minimizes artifacts from patient 
movement, while its unique, rapid 
reconstruction system produces 
complete images in only ten 
additional seconds. Elscint's 
Scanex yields these extremely 
lucid images with a lower radiation 
dose than other scanners. And, its 
exclusive Variable Axis scanning 
ability often reduces the number 
of scans required for a diagnosis. 
With the Scanex system, a higher 
patient throughput is achieved, 
resulting in a higher ratio of 
tests-per-dollar. 


Elscint has designed the Scanex 
system with a unique blend of 
high technology and human 
engineering. This makes it easier 
to operate than earlier CAT 
scanners, while providing for more 
efficient, less traumatic patient 
handling. 


Fastest patient diagnosis through 
high speed scanning, ultrafast reconstruction 
and Variable Axis Positioning. 


Elscint virtually eliminates training 
and break-in problems, too. 
Included with every Scanex system 
installation are the services of an 
Elscint system engineer — on 
your premises daily — for a full 
year. He is responsible for the 
smooth operation of your Scanex 
system during that all important 
initial period, and for application 
training at no extra cost. 
















Variable Axis Positioning 
puts practically an infinite 
number of scan angles at 


your disposal. 


Compare for yourself. 
Check the competition and 
fill in the blanks for a clear 
picture of Scanex system 
performance. 





Competition 










Scan Time 








Reconstruction 
Diameter 


240 to 
480 mm 












Reconstruction 


Gantry Tilt 
Time 


(optional) 






20° 








Total Imaging 
Time (8 slices) 


Table Swivel -20° 


3, 6, 13 mm 




















Slice Width 





Reconstruction 256 x 256 to 
Matrix Resolution 512 x 512 Real Zoom Variable 
ud to 1:4 


Ty 





*Includes 10 sec. pause between slices. 





elecint INC. 


. 138-160 Johnson Avenue, Hackensack, N.J. 076 









Elscint's Scanex has a wide choic 
of optionally available peripheral 
making it applicable to virtually 
any requirement. Scans can be 
displayed in up to 16 colors for 
enhanced interpretation and 
diagnosis, or in 32 gray-scale 
shades. Images may be preset fo 
minification or magnification, 
stored on tape or discs, 
photographed — even transmitte 
over telephone lines for remote 
consultation. A color dot printer 
is available for hard copies of 
images. 


The Scanex system. Advancing 
the revolutionary technology of 
tomographic scanning. Now = 
available in America from the 
imaging technology people: 
Elscint. For detailed information 
and specifications, please conta 
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Low X-Ray 


Hanley Space Saver X-Ray and Medical Record Cabinets 
are installed in most hospitals in America. 
Top quality and low price is the reason, 

5$ compartment with doors-—$199.50 


5 compartment less doors-—$171.50 
Brochure F.O.B. Factory 


AMERICA'S LARGEST DISTRIBUTOR OF X-RAY CABINETS 


HANLEY MEDICAL EQUIPMENT CO. 
5614 South Grand X-Ray Division St. Louis, Mo. 6311! 
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In reply to advertisers 
please mention that you saw 
their advertisement in 


THE 
AMERICAN JOURNAL OF 


ROENTGENOLOGY 


published monthly for 
The American 
Roentgen Ray Society 
by 


The Childrens Hospital of Los Angeles 
and the 
University of Southern California 
School of Medicine, Postgraduate Division 


is preparing a course entitled 


"Radiological Approach to Pediatric Problems" 
to be held 
March 27 through 31, 1977 


at the Bonaventure Hotel in 
Los Angeles, California 


The course is designed to present the radiological 
approach to pediatric problems occurring in the vari- 
ous organ systems of infants and children. This will 
inciude the most advantageous radiological studies 
and the results of these procedures in establishing 
the diagnosis of the condition. The course wil! stress 
aspects which would be of value to the practicing 
radiologist and  pediatrician. Newer modalities for 
radiological diagnosis in pediatrics will be included. 


Joining the Childrens Hospital staff and USC faculty 
in presenting this course will be the following guest 
speakers: John Caffey, M.D., Maria A. Capitanio, M.D., 
Virgil R. Condon, M.D., John P. Dorst, M.D., Bertram 
R. Girdany, M.D., George A, Leopold, M.D., William 
J. McSweeney, M.D., Frederic N. Silverman, M.D. and 
Milton L. Wagner, M.D. 


For further information: 
Associate Dean, USC School of Medicine 
Postgraduate Division 


2025 Zonal Avenue, Los Angeles, Calif. 90033 
Telephone -20 
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spotfilmer of 


1. Lower dose fluoroscopy is made practical 
by the 6:1 ratio fluoroscopic grid. A big 
improvement over traditional 
"compromise" 8:1 or 10:1 ratios. 





2. 'High kVp spotfilms are now practical with 
the 12:1 ratio of the 103 line criss-cross 
grids for greater control over film quality. 

Now even double contrast studies become 

routine at traditional table bucky 

kilovoltages. 














. 9. RFX spotfilmer puts total control at your e The patient positioning control is located 
fingertips—gloves or no gloves. adjacent to collimator controls and 
e The motorized compression cone control provides immediate table top response. 


is right up front where you can put your e No more spot counting for the 
finger on it fast. technologist. After the last exposure, 

e Coordinated collimator controls are a cassette moves automatically to the P 
finger's reach from the positioning loading position and the RELOAD light : | 
handle. Fast-acting collimator blades signals for a fresh cassette. 


are servo-positioned. e Positioning ease is provided by a 
e Two-step, prepare-expose switch is longitudinal power assist with unique 
positioned for easy left or right hand direct interactive response. 


use and may be used for exposure-delay e Mini-spot formatting for 6 on 1 or 9 on 1 
yhen held in the fi arthroarams is available. 












4. Spotfilm exposure starts .75 second after 


the cassette is called for. With no shock- 
induced vibration effect. 


Rapid sequence spotfilms are now 
possible. Automatic advance with 
sequence anticipation logic reduces the 
interval between exposures to 
approximately .5 second for studies such 
as cervical esophograms and voiding 
cystourethrograms. 


Front and rear cassette loading lets you 
use front loading port when working alone, 
rear loading port for higher productivity 
when working with an assistant or when 
doing myelography. 


Masking is automatic with format selection 
—no longer must masks and cones be 
moved into place to achieve a new film 
format. Full-field fluoroscopy through 

the compression cone is possible; masking 
is independent of the cone. 


10. 


11. 


the future is available today. 


The table angulates smoothly, with soft 
start and stop, and full speed of 41/2 
degrees per second. RFX Thirty angulates 
to 30? Trendelenburg; RFX Ninety is a full 
Trendelenburg unit. Choice of 4-way or flat 
2-Way table top. 


The table is designed to take the day-in, 
day-out abuse of heavy workloads. 
Smoothly contoured surfaces clean up 
easily; controls are sealed for protection 
against barium spills. 


Maxiray™ 100 tube meets the demands of 
today's procedure schedules; features 
forced oil circulation cooling. 


Automatic exposure control is provided 
by the RFX's thin profile Quantamat™ ion 
chambers; you get consistent film density 
from study-to-study. 


Get the complete RFX story from your GE 
representative. 

General Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 
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For Double Contrast Stomachs, Use 


"E-Z-HD 


High Density with High Fluidity 
arium Sulfate for Suspension USP 


Double contrast radiography appears to 
offer the potential for significant 
improvements in diagnostic accuracy. 


des 
po 


Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). This leads 
to improved detection of superfical 
erosions and ulcers, malignancies, 
polyps and other benign tumors, and 
ulcer scars. 

















E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


o ss o n The higher the density of the barium 
p o | | suspension, the better the coating, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 8576 w/w, 25076 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 


e High density 

® High fluidity 

@ Palatable 

e Unit dose convenience. 
E-Z-HD — The barium for the double 
contrast examination of the stomach 
and duodenum. 














Note the Demonstration of Superficial Erosions 


Optimal Density & Fluidity for the Modern 
Double Contrast Examination of the 
Stomach and Duodenum 


Refrences: For Further Information Write: 
David W. Gelfand: The japanese-Style Double Contrast, Exami- 
nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


Igor Laufer: The Diagnostic Accuracy of Barium Studies of the 7 Portland Ave. 


Stomach and Duodenum - Correlation with Endoscopy, 


Radiology 115: 569-573, june 1975 Westbu ry, New York 11590 


Roscoe E. Miller: The Air Contrast’ Stomach Examination: an 
Radiol A4 Dec. l 975 33 -8 30 
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AGFA-GEVAERT 


Mamoray RP-3 
* TOX faster than conventional non 
| screen films...up to 33% faster 


than the popular “low dose” 
system! 


Mamoray RP-3...another new generation film from 
Agfa-Gevaert, the world's leader in sophisticated 
imaging technology. 


Mamoray RP-3 features: 


® An exposure speed less than 1/10 that of 
non screen techniques; up to 1/3 faster 
than other low dose systems currently in 
use, and...with a remarkable increase in 
contrast in all low density areas. 


E Fine grain for optimum visualization of minute 
calcifications. 


E A high contrast level that enhances clarity in 
diagnosing low density areas. 


These, and other important features, make Mamoray RP-3 
the ultimate film for all fine detail techniques: non screen, single and 
double screen. 


If you're still utilizing older mammographic film techniques it's time 
that you looked at Mamoray RP-3. Contact your local Low X-Ray represen- 
tative today. He'll gladly discuss these, and other Mamoray RP-3 features 
with you. , 


AGFA-GEVAERT 
MAMORAY 


Division of |PCO Hospital Supply Corporation 
1025 Westchester Avenue 
White Plains, New York 10604 
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diagnostic detail to your image‘ 


with Q Machlett You dont need to replace your complete imaging system to get 
the benefits of Machlett's modern Dynascope* cesium iodide 
Replacement image tubes. You can get improved resolution, contrast and bright- 
: ness with a new Machlett Replacement Image Intensifier in your 
Image Intensifier rset syster 
Image Intensifiers are available to upgrade existing systems of 
most manufacturers. Completely self-contained, they include a 
Dynascope tube, shield, integral solid state power supply and, 
when necessary, mechanical and electrical interfacing. Colors to 
match. Installation is quick and easy with minimum downtime. 
And, while you are improving your image, you can add electronic, . 
zoom to your system. Machlett Replacement Image Intensifiers are 
available with single- or dual-field 6- or 9-inch input tubes. Select a 


high-resolution type for special studies. 
Get all the details from your Machlett supplier or contact: 


G@ACHLETD 


The Machlett Laboratories, Incorporated 
1063 Hope Street 


Stamford, Connecticut 06907 
(203) 348-7511 





without enemas, abide a or taller. 


Caoa cupo visualization is usually obtained 
. with a single, simple dose.* No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


_ Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 
are appreciated by the patient at home, b 


the nursing staff at the hospital. 
*References available on request. 


ne step-One dose-One bottle 


-PREP Liquid 


(standardized extract of senna fruit) 


0 prep the bowel for radiography 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


WRIGHT 1971, GRAY PHARMACEUTICAL CO./NORWALK, CONN, 06856 86374 124473 
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— Excellent image quality 
— Rapid visualization of renal pelvis, ureters, and bladder... maximal opacification 
of renal passages may begin as early as 5 minutes after injection 
— 8 indications” 









Aortography Selective renal arteriography Pediatric angiocardiography selective visceral 


' arteriography 
Selective coronary Left ventriculography performed 
arteriograph following coronary arteriography 


Renografin-76 


Diatrizoate Meglumine and 
Diatrizoate Sodium Injection U.S.P 








Peripheral arteriography Excretion urography 








*For dosage and administration recommendations. 
see package insert. 


Please see following page for brief summary. 


RENOGRAFIN -76 
Diatrizoate Meglumine and Diatrizoate Sodium Injection U.S.P. 


Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium Injec- 
tion U.S.P.) is supplied as a sterile, aqueous solution providing 6696 
diatrizoate meglumine and 1096 diatrizoate sodium with 0.32% sodium 
citrate as a buffer and 0.0496 edetate disodium as a sequestering 
agent. The solution contains approximately 37% (370 mg./ml.) bound 
iodine and approximately 4.48 mg. (0.19 mEq.) sodium per ml. 
CONTRAINDICATIONS: In patients with a hypersensitivity to salts of 
diatrizoic acid. Urography contraindicated in patients with anuria. 
WARNINGS: A definite risk exists with the use of contrast agents 
in excretion urography in patients with multiple myeloma. There 
has been anuria with progressive uremia, renal failure and death. 
This risk of the procedure in these patients is not a contraindica- 
tion; however, partial dehydration in preparation for study is not 
recommended since it may predispose for precipitation of 
myeloma protein in renal tubules. No therapy, including dialysis, 
has been successful in reversing this effect. Myeloma should be 
considered in persons over 40 before undertaking urographic 
procedures. 

In cases of known or suspected pheochromocytoma, if the physician 
feels that the possible benefits outweigh the considered risks, 
radiopaque materials should be administered with extreme caution; 
however, an absolute minimum of material should be injected, the 
blood pressure should be assessed throughout the procedure, and 
measures for treating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozygous individuals 
when injected I.V. or intra-arterially. Although a history of sensitivity to 
iodine per se or to other contrast media is not an absolute contraindica- 
tion, administration of diatrizoate requires extreme caution in such 
cases. Perform thyroid function tests prior to administration of 
Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium injec- 
tion > since iodine-containing contrast agents may alter the test 
resuits. 

Weigh the inherent risks against necessity for performing angiocar- 
diography in cyanotic infants and patients with chronic pulmonary 
emphysema. In pediatric angiocardiography, a dose of 10 to 20 mi. 
may be particularly hazardous in infants weighing less than 7 kg.; this 
risk is probably significantly increased if these infants have preexisting 
right heart "strain," right heart failure, and effectively decreased or 
obliterated pulmonary vascular beds. Perform urography with extreme 
caution in persons with severe concomitant hepatic and renal disease. 
Perform selective coronary arteriography only in selected patients and 
those in whom expected benefits outweigh the procedural risk. Per- 
form selective visceral arteriography with extreme caution in presence 
of severe generalized atherosclerosis, specifically with plaques or 
aneurysms at level of iliac or femoral arteries. 

Usage in Pregnancy: Use Renografin-76 (Diatrizoate Meglumine and 
Diatrizoate Sodium Injection U.S.P.) in pregnant patients only when the 
physician deems its use essential to the welfare of the patient since 
safe use during pregnancy has not been established. 
PRECAUTIONS: Diagnostic procedures involving use of contrast 
agents should be performed under the direction of personnel with 
prerequisite training and a thorough knowledge of the particular pro- 
cedure. Appropriate facilities should be available for Coping with situa- 
tions which may arise as a result of the procedure and for emergency 
treatment of severe reactions to the contrast agent itself; competent 
personnel and emergency facilities should be available for at least 30 
to 60 minutes after L.V. administration since delayed reactions have 
been known to occur. These severe life-threatening reactions suggest 
hypersensitivity to the contrast agent. A personal or family history of 
asthma or allergy or a history of a previous reaction to a contrast agent 
warrants special attention and may predict more accurately than pre- 
testing the likelihood of a reaction although not the type nor severity of 
the reaction in the individual. The value of any pretest is questionable. 
The pretest most performed is the slow I. V. injection of 0.5 to 1.0 ml. of 
the preparation prior to injection of the full dose; however, the absence 
of a reaction to the test dose does not preclude the possibility of 
reaction to the full diagnostic dose. Should the test dose produce an 
untoward response, the necessity for continuing the examination 
should be re-evaluated. If deemed essential, examination should pro- 
ceed with all possible caution. In rare instances, reaction to the test 
dose may be extremely severe; therefore, close observation and 
facilities for emergency treatment are indicated. 

Renal toxicity has been reported in a few patients with liver dysfunc- 
tion who were given oral cholecystographic agents followed Dy uro- 
graphic agents; therefore, if known or suspected hepatic or biliary 
disorder exists, administration of Renografin-76 (Diatrizoate Meglu- 
mine and Diatrizoate Sodium Injection U.S.P.) should be postponed 
following the ingestion of cholecystographic agents. Consider the 
functional ability of the kidneys before injecting the contrast agent. Use 
cautiously in severely debilitated patients and in those with marked 
hypertension. Bear in mind the possibility of thrombosis when USING 
percutaneous techniques. Since contrast agents may interfere with 
some chemical determinations made on urine specimens, collect urine 
before or two or more days after administration of the contrast agent. 





_ In excretion urography, adequate visualization may be difficult or 
impossible in uremic patients or others with severely impaired renal 
function (see Contraindications). in aortography repeated intra-aortic 
injections may be hazardous; this also applies to pediatric angiocar- 
diography particularly in infants weighing less than 7 kg. (see Warn- 
ings). Inperiphera! arteriography, hypotension or moderate decreases 
in blood pressure seem to occur frequently with intra-arterial (brachial) 
injections; this is transient and usually requires no treatment. Monitor 
blood pressure during the immediate 10 minutes after injection. it is 
recommended that se/ective coronary arteriography not be performed 
for about 4 weeks after diagnosis of myocardial infarction; mandator 
prerequisites to this procedure are experienced personnel, EC 
monitoring apparatus, and adequate facilities for immediate resuscita- 
tion and cardioversion. 

ADVERSE REACTIONS: Nausea, vomiting, flushing, or a generalized 
feeling of warmth are the reactions seen most frequently with intravas- 
cular gjection. Symptoms which may occur are chills, fever, sweating, 
Neadache, dizziness, pallor, weakness, severe retching and choking, 
wheezing, a rise or fall in blood pressure, facial or conjunctival 
petechiae, urticaria, pruritus, rash, and other eruptions, edema, 
cramps, tremors, itching, sneezing, lacrimation, etc. Antihistaminic 
agents may be of benefit; rarely, such reactions may be severe enough 
to require discontinuation of dosage. There have been a few reports of 
a burning or stinging sensation or numbness, of venospasm or venous 
pain, and of partial collapse of the injected vein. Neutropenia or throm- 
bophiebitis may occur. Severe reactions which may require 
emergency measures (see Precautions) are a possibility and include 
cardiovascular reaction characterized by peripheral vasodilatation 
with hypotension and reflex tachycardia, dyspnea, agitation, confu- 
sion, and cyanosis progressing to unconsciousness. An allergic-like 
reaction ranging from rhinitis or angioneurotic edema to laryngeal or 
bronchial spasm or anaphylactoid shock may occur. Temporary renal 
shutdown or other nephropathy may occur. 

Adverse reactions as a consequence of excretion urography include 
cardiac arrest, ventricular fibrillation, anaphylaxis with severe asthmat- 
ic reaction, and flushing due to generalized vasodilatation. Risks of 
aortography procedures include injury to aorta and neighboring or- 
gans. pleural puncture, renal damage (including infarction and acute 
tubular necrosis with oliguria and anuria), accidental selective filling of 
right renal artery during translumbar procedure in presence of preexis- 
tent renal disease, retroperitoneal hemorrhage from translumbar ap- 
proach, spinal cord injury and pathology associated with syndrome of 
transverse myelitis, generalized petechiae, and death following 
hypotension, arrhythmia, and anaphylactoid reactions. In pediatric 
angiocardiography, arrhythmia and death have occurred. During 
peripheral arteriography, hemorrhage from puncture site, thrombosis 
of the vessel, and brachial plexus palsy (following axillary artery injec- 
tion) have occurred. During selective coronary arteriography and 
selective coronary arteriography with left ventriculography, transient 
ECG changes (most patients); transient arrhythmias (infrequent); ven- 
tricular fibrillation (from manipulation of catheter or administration of 
medium); hypotension; chest pain; myocardial infarction; transient ele- 
vation of creatinine phosphokinase (occurred in about 3096 of patients 
tested); fatalities have been reported; hemorrhage, tgrombosis, 
pseudoaneurysms at puncture site, dislodgment of arteriosclerotic 
plaques, dissection of coronary vessels, and transient sinus arrest 
have occurred due to the procedure. Adverse reactions in selective 
renal arteriography include nausea, vomiting, hypotension, hyperten- 
sion, and post-arteriographic transient elevations in BUN, serum 
creatinine and glucose. Complications of selective visceral arteriog- 
raphy include hematomas, thrombosis, pseudoaneurysms at injection 
site, dislodgment of arteriosclerotic plaques; other reactions may in- 
ciude urticaria, hypotension, hypertension, and insignificant changes 
in renal function and liver chemistry tests. 

For full prescribing information, consult package insert. 

HOW SUPPLIED: Available in 20 ml. and 50 ml. single-dose vials and 
in 100 mi. and 200 mi. single-dose bottles. 
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redi-FLOW puts convenience on tap- 
With four studies from one source. 


Now-a presuspended, prehydrated barium preparation that's easy and economical to use in all gastro- 
intestinal radiological studies: 

esophageal upper G.I. routine enema air contrast enema 
Time-saving redi-Flow is flavored, concentrated, prehydrated, autoclaved, and homogenized. 
Ready to use— with simple dilution directions for each type of study (no blender needed). 


Produces consistent, uniform coating in all radiological examinations, including 
excellent readings in post-evacuation films. 


Available in individual 16 fl. oz. cans; for added thrift, a plastic top is included to 
facilitate refrigeration for later use. 


All-purpose Suspension redi-Flow (barium sulfate 100% W/V). 
Simplifying without compromising 


. FLOW PHARMACEUTICALS, INC. 
/ Palo Alto, CA. 94303 











Eiscint's Scanex system. 
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ARRS Presidential Address: 


Problems and Joys in Radiology 


SEYMOUR FISKE OCHSNER! 


By custom, the presidential 
address provides an oppor- 
tunity to communicate opin- 
ions based on personal 
experiences. Having reffected 
upon the thoughts and tribu- 
lations of our radiologic fore- 
bears, as presented in 
previous presidential ad- 
dresses, | am emboldened to 
present the following sug- 
gestions. 

If there were ever scientists 
one could be proud of, if 
there were ever physicians 
who translated new scientific 
achievements into practical medical usage, the early 
radiologists of this society were notable examples. In 
reading of their struggles, we see great scientific achieve- 
ments and medical advances, but we also see personal 
sacrifice and tragedy, as the previously unknown hazards 
of radiation damage began to appear. Percy Brown, an 
early president of this society and an eventual victim of 
radiation exposure, has written an eloquent tribute to 
several of these pioneer radiologists [1 |. 





S. Ochsner 


Breadth of our Specialty 


If past experience is a valid indicator, the dichotomy 
between diagnostic and therapeutic radiology will increase. 
We have seen nuclear medicine departments established 
separate, from radiology, independent departments of 
ultrasound and radiologic physics, and multiple subseg- 
ments of diagnostic radiology. Some fragmentation has 
developed because of local or institutional problems, some 
represents sequella of increasing subspecialization, and 
some may be the inevitable result of technologic 
development. 

My hope is that we will recognize the basic reason for 
the changes, that is, the great breadth of our specialty. 
Accepting that, | would hope that most radiologists realize 
the great importance of remaining a unified specialty with 
multiple facets, rather than separate splinter organizations. 
Two recent past presidents, Traian Leucutia [2] and 
James Cook [3], spoke feelingly about the need for 
strength through unity. In the words of Hebar Roberts, 
the society's first president (cited in [3]), "If we are a 
fraternity, then in union there is strength. Each member 
is strengthened by the strength of the whole.” 

Merrill Sosman [4] has offered some additional words 
about the hazards of specialization. "They must at the 
same time maintain contact and continue their coopera- 


tion with other work in radiology, lest they become one 
of those ultra-specialists who digs himself deeper and 
deeper into his narrow pit until he thinks the rim of his 
hole is the horizon of knowledge." 


Malpractice Problems 


Some mishaps will inevitably occur in the practice of 
radiology. Ther& seems to be an irreducible minimum 
even when the radiologist is well educated, the depart- 
ment well equipped, and the procedure well conducted 
If the patient is damaged, it is logical that a reasonable 
award be made in settlement. Most people would also 
concede, | think, that some claims have no merit — 
stimulated apparently by avarice of patient or attorney. 
Between these two extremes, there are other mishaps, 
perhaps many, that arise because of impersonal attitudes 
in radiology departments or inadequate performance of 
examinations. These we must appraise honestly. 

Radiologic practice by nature often interposes a tech- 
nologist between the patient and the radiologist. Never- 
theless, every effort should be made to minimize the 
appearance of impersonal or inconsiderate service. As 
Scott Dunbar [5] has reminded us, "The radiologist him- 
self can have a profound influence on the workings of 
the entire hospital department or office by the manner 
in which he speaks of patients, to patients, and in the 
presence of patients. Efficiency, economy, enthusiasm for 
learning and teaching, are not incompatible with the 
provision of prompt, expert, and above all, compassionate 
care for the patient as a person." 

A study of malpractice actions indicates that suits most 
often are based on a "missed shadow” in a chest film. 
These errors can be reduced by better technique, more 
deliberate interpretation, and more conscientious review 
and comparison with earlier studies. 

Another malpractice hazard that can be reduced involves 
special studies, such as myelograms and arteriograms. 
Only experienced individuals should perform these studies. 
In addition, procedures should be explained more fully 
and personally to the patient, and there should be careful 
follow-up assuring competent continuing observation and 
care of the patient. 


Informed Consent 


Radiologists must be more careful in obtaining informed 
consent. Every patient has an inherent right to be informed 
about the risks of diagnostic or therapeutic procedures. 
Even if the risk is remote (e.g., death from intravenous 
urography), courts have upheld the right of the patient 
to know. While it may be inconvenient, deter some 
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patients from being examined, and may reduce the income 
of diagnostic departments, our responsibility is clear. A 
brief handwritten statement before the procedure is per- 
haps the most effective deterrent to future lawsuit. It 
may say simply that the procedure was discussed, includ- 
ing alternatives and basic hazards, and that the patient 
understands and gives consent. 

Evolving legal strictures pose problems for radiologists 
who may not have interviewed the patient directly and 
are unfamiliar with their medical problems. It would seem 
logical for the primary physician to discuss the need for 
the examination with the patient and obtain informed 
consent. My concern here is to alert radiologists to this 
growing legal problem. Different solutions may be appli- 
cable in different radiologic settings. 


Systems Failure 


This represents a breakdown in standard procedure. 
An example would be the incomplete referral card that 
may lead to an inadequate examination or an incorrect 
interpretation. A systems failure may lead to error grave 
enough to result in malpractice action. This is a reducible 
hazard. So is failure to have prior films for comparison, 
mislabeling of film right or left, the wrong patient being 
examined, or the cholangiogram which should have been 
a urogram. 


Radiation Therapy 


Description of treatment, potential effects, and prob- 
ability of success or failure must be clearly explained to 
patients. There must be intense concern about potential 
errors in dosage calculations, possible failure of equipment, 
and correct application of each treatment. Proper radio- 
therapy requires devoted attention to the patient and 
genuine interest in alleviating reactions and providing 
follow-up care. 

My plea, then, is that we take a hard look at ourselves 
if we want to make a real impact on the malpractice issue. 
it may well be that we can do as much or more than 
courts, lawyers, insurers, or legislators to lessen the risks 
of malpractice action. 


Federal Legislation 


In my opinion, we should be as concerned about 
factors which influence our professional life as we are 
about ailments of organic tissue and function. With the 
recent increase in scope and number of regulations per- 
taining to medicine, it is crucial that we become involved. 
The following two items highlight my concern. 

In the most recent president’s report from Harvard 
University, Derek Bok reviews the growing alarm with 
which the academic world views the encroachment of the 
federal government. “In a few short years, universities 
have become encumbered with a formidable body of 
regulations, some of which seem unnecessary and most 
of which cause needless confusion, administrative ex- 
pense, and red tape.” Coming from a liberal source that 
has in the past contributed brainpower and personnel to 


the evolution of federal bureaus, this is an unusually 
revealing comment. 

Of even greater importance is the substance of specific 
laws. A notable example is Public Law 93-641, the 
National Health Planning and Resources Act of 1974. 
This law is in the process of implementation, a law about 
which few radiologists, | feel certain, have any great 
knowledge. As it stands, it is a peril to the practice of 
medicine as we know it, to the very existence of medical 
schools, residency programs, practice facilities, and inde- 
pendent decisions. Radiologists have perhaps been too 
complacent in the past; we have not sought with enough 
vigor or in sufficient numbers to evaluate and modify 
proposed legislation. As a result, we must now work to 
modify existing laws. 

The American Academy of Pediatrics has prepared a 
65 page critique of PL 93-641. The pediatricians have 
done a masterful job in analyzing this enormously impor- 
tant law — providing background for each aspect, analyz- 
ing impact on care of infants and children, and making 
specific proposals for action. We in radiology, our various 
societies conjointly, need to be involved in similar studies 
and responses to the federal government. Rather than 
relying on the American College of Radiology, we should 
assist and participate. 


American Medical Association 


The relationship of radiology to the AMA was the 
subject of Paul Medelman's presidential address in 1965 
[6]. In that year passage of the Medicare law had sharp- 
ened the awareness of many physicians to the spreading 
influence of federal legislation on the practice of medicine. 
Medelman recounted the evolution of the AMA, the 
establishment of the Section on Radiology, and the many 
important ways in which the activities of radiology inter- 
digitate with its activities. “We must remember that the 
AMA is the one organization which represents all Of üs.... 
Through our AMA connection, we have the means and 
opportunity to make ourselves heard on any pertinent 
matter by every physician in the land....The medical 
environment influences all of us. We have the mechanism 
to help mold that influence.” 

Because of my involvement with the House of Delegates 
of the AMA, | am in a favorable position to view the 
relationship of radiologists to other specialties and to the 
AMA. It is my belief that we have much to gain by fostering 
the relationships we have with these leaders on the national 
medical scene. In many areas they are representing us 
while speaking for the whole range of specialties of 
American physicians. Ridiculous criticism of the AMA is 
too frequently heard. It almost invariably comes from 
individuals ill-informed about complex issues and possible 
responses to them. Radiology has been well represented 
by the AMA, thanks to some of our colleagues who work 
in sectional and state activities to provide input on issues 
of importance to radiology. 

it remains only for me to state again my profound 
belief in the physicians of this nation. In this bicentennial 
year they are, | believe, as devoted as ever to patient 











welfare. Even this era of rampant criticism has not 
dampened my ardor or lessened my joy in the practice of 
medicine. The ideals that have nourished our profession 
seem to me as bright as ever [7]. Our future is secure 
if we continue to perform in the ways we know are proper. 
In radiology, we have so much to be proud of. We have 
so many things that we can do for our patients, so many 
ways to gratify our professional yearnings, and so many 
methods to use in fulfilling our consultative functions. 

In the year ahead, | shall do my best to serve thesmem- 
bers of this society. This honor | do appreciate. While 
serving as president, | shall try, in the words of Matthew 
Arnold, "to love no darkness, sophisticate no truth, nurse 
no delusions and allow no fear." 


PRESIDENTIAL ADDRESS 
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An Anatomic-Arthrographic Study of the Relationships of the Lateral 
Meniscus and the Popliteus Tendon 


JOHN D. HARLEY! 


The anatomy of the posterior lateral knee joint is studied 
through photography and radiography of plastic corrosion 
casts of the knee joint. The images thus obtained are com- 
pared to in vivo arthrograms. This anatomic-arthrographic 
correlation clearly demonstrates how the bursal exten- 
sions of the joint space about the popliteus tendon dictate 
the location and arthrographic appearance of the periph- 
eral attachments of the posterior lateral meniscus. The 
casts also serve to illustrate a discussion of anatomic 
variation, embryology, and function of the popliteus ap- 
paratus. The largely unappreciated direct action of the 
popliteus muscle on the lateral meniscus is emphasized. 


An understanding of the anatomic basis of the complex 
arthrographic images produced by the popliteus tendon 
and the attachments of the posterior lateral meniscus is 
essential to arthrographic diagnosis of disease in the 
posterior lateral knee joint. Recently, several authors util- 
izing conventional dissection techniques have correctly 
described this anatomy in the radiologic literature [1, 2]. 
However, because of the inherent distortion and disruption 
of the joint space produced by dissection, these anatomic 
relationships remain conceptually difficult. Therefore, 
plastic casts of the knee joint were prepared for use as 
three-dimensional models of the joint space. These casts 
are permanent and may be viewed, radiographed, and 
photographed in projections analogous to those used in 
arthrography. They have proven to be a valuable instruc- 
tional aid and, in addition, the casts have demonstrated 
anatomic variations not easily shown by conventional 
dissection techniques. 


Materials and Methods 


Four satisfactory casts were prepared from the knees of three 
adult cadavers. History of possible joint pathology was not 
obtainable. However, radiographs of the specimens showed no 
evidence of trauma or arthritis. Unpreserved specimens were 
injected with methylmethacrylate resin until the joint capsule 
was palpably distended. The plastic was allowed to set with the 
knee in a skeletal traction device designed to gently distract the 
knee joint to allow the plastic to surround the menisci. Soft 
tissues and bone were then removed by caustic corrosion. 
Radiography of the casts was performed in air. 


Anatomy and Function 


Before considering the knee joint space, as represented 
by the casts, it is important to briefly review the anatomy 
and function of the lateral meniscus and popliteus muscle. 
Movement at the knee joint is complex and includes simul- 
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taneous gliding, rolling, and rotatory components [3]. In 
general, rolling motions (flexion and extension) occur 
above the menisci, while gliding and rotatory motions oc- 
cur below the menisci which move with the femoral 
condyles. The axis of rotation is slightly to the medial 
side, resulting in a relatively greater excursion of the lateral 
femoral condyle and meniscus with rotation. 

Figure 1 is modified after Schaer [4] and illustrates the 
positions of the menisci relative to the tibia with the knee 
in flexion and extension. The greater excursion of the lat- 
eral meniscus implies a rotatory component to this motion. 
In man, there is a final internal rotation of the femur on 
the tibia with full extension of the knee. This tenses the 
cruciate and collateral ligaments in such a manner that the 
joint is locked and stable. Therefore, to initiate flexion of 
an extended knee, there must first be an external rotation 
of the femur to unlock the joint. This is accomplished by 
the action of the popliteus muscle which arises from the 
posterior and lateral aspect of the lateral femoral condyle 
and inserts into the posterior proximal tibia [5]. The clas- 
sical conception of this muscle and its relationships as 
described in textbooks of anatomy [6] is illustrated in 
figure 2A. 

However, Last [5] has shown that this representation 
is incomplete. In addition to the femoral origin, he has 
demonstrated direct attachment of popliteus fibers to the 
posterior aspect of the lateral meniscus. He found that in 
the "usual" case a substantial portion of the muscle was 
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Fig. 1. —Schematic representation of positions of menisci viewed from 
above with knee in full extension {diagonal lines) and in flexion lstippíed). 
(Modified from Schaer [4]) 
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Fig. 2. — Schematic representations of posterior aspect of right knee showing joint space. menisci, and popliteus muscle and tendon. Popliteus muscle 
has been divided to expose popliteus bursa. A, Classical conception of relationship of popliteus tendon to lateral meniscus and joint space. Asterisk — 


popliteus bursa are fused Note direct attachment of popliteus muscle to posterior lateral meniscus. C, Occasional anatomic variation described by Last 
[3l in which broad aponeurosis of popliteus muscle is attached to lateral meniscus across entire posterolateral aspect. Popliteus bursa is 


divided by aponeurosis 


directly attached to the lateral meniscus, posterior and 
central to the popliteus bursa, through short tendenous 
fibers blending with the joint capsule and the menisco- 
capsular ligament (fig. 28). He also encountered an "oc- 
casional" variation in which there was a broad aponeurotic 
attachment of the muscle to the entire posterior aspect of 
the lateral meniscus (fig. 2C). Therefore, contraction of the 
popliteus muscle not only externally rotates the femur on 
the tibia but also actively pulls the posterior portion of the 
lateral meniscus posteriorly to maintain position with the 
femoral condyle. Note, however, that this second arrange- 
ment requires a gap in the popliteus bursa to allow passage 
of the popliteus aponeurosis through the bursa. 


Embryology 


The development of these variations of the popliteus 
bursa and the peripheral attachments of the lateral menis- 
cus may be explained on the basis of the embryological 
development of the knee joint. In the fetus the proximal 
end of the fibula initially articulates with the femur and is 
at the same level as the articular surface of the tibia [3]. 
The primitive joint is surrounded by a simple tubular cap- 
sule, and menisci in the adult semilunar form are present 
at this very early stage [7]. Due to differential growth of 
the tibia and fibula, the tibia grows away from the fibular 
head. As the fibular head is excluded from the knee joint, 
it retains a portion of the primitive capsule, producing a 





posterolateral inferior capsular extension which 
subsequently forms the popliteus bursa. 

Cast 1 (of a right knee), photographed from its posterior 
and lateral aspect (fig. 3), clearly shows the inferior ex- 
tension of the joint space to form the popliteus bursa. Note 
the participation of synovial space from both abéve and 
below the meniscus which has fused to form the bursa; it 
is clearly impossible for the lateral meniscus to have had 
any peripheral attachment in this region. 

Cast 2, also of a right knee, exhibits a similar but less 
extensive popliteus bursa (fig. 4A). In this case there has 
not been fusion of the superior and inferior portions of the 
popliteus bursa. In figure 48, a piece of black paper has 
been placed between the two divisions, extending cen- 
trally into the joint. Since the cast represents joint space, a 
gap in the cast represents the presence of a soft tissue 
structure in the intact joint. In this case the lateral meniscus, 
at the level of the popliteus bursa, must have had a 
peripheral attachment through this gap. 

To explain the development of these two variations, it 
can be hypothesized that as the embryonic fibula is ex- 
cluded from the joint, pulling the posterolateral joint cap- 
sule inferiorly, it displaces and elongates the peripheral 
ligamentous attachment of the already present lateral 
meniscus. Large synovial recesses are thereby formed 
above and below the ligament which become the popliteus 
bursa. Apparently, the meniscal attachment may occasion- 


ally persist (as seen in cast 2) or, more commonly, become 
attenuated and separated allowing fusion of the bursal 
divisions (cast 1). 


Anatomic-Arthrographic Correlation 


These observations can provide a better understanding 
of the arthrographic image. Figure 5 shows three projec- 
tions of a normal lateral meniscus made at the level of the 
popliteus bursa. The well recognized superior and inferior 
peripheral attachments, variously referred to as struts, 
slips, and fascicles |1, 2, 8, 9|, are well seen. The most 
posterior view (fig. 5A) shows only a thin superior attach- 
ment, while the middle image (fig. 58) shows a thin inferior 
attachment and absence of the superior attachment. The 
most anterior image (fig. 5C) shows a well developed 
inferior attachment with a clear deficiency of the superior 
attachment. Inspection of the casts confirms Jelaso's |1] 
conclusion that these superior and inferior attachments 
merely represent attenuation of the meniscocapsular 
ligament by the obliquely directed popliteus bursa. 

The lateral aspect of cast 1 is shown in figure 6A. Note 
that the obliquely directed popliteus bursa attenuates the 
superior aspect of the meniscocapsular ligament anterior 
to the popliteus bursa and interrupts it where the superior 
and inferior portions of the bursa are fused. By viewing 
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Fig. 3. -- Posterolateral view of cast 1 Cast material represents joint 
space. Popliteus bursa is inferior extension of joint space in. foreground 
and is indented (arrows) by extra synovial popliteus tendon. Note supra: 
patellar bursa (open circle), recess behind lateral femoral condyle (closed 
circle), and position of lateral meniscus (asterisk) 


Fig. 4. — Posterolateral views of cast 2. Black band across suprapatellar bursa is artifactual. A, Popliteus bursa less extensive than in cast 1 and is 
formed by inferior extension of superior joint space (a) and slight enlargement of tibial recess (5). 8, Paper marker (arrow) in place between divisions of 


popliteus bursa. 
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Fig. 5. — Right knee double contrast arthrogram using fluoroscopic spot 
film technique showing normal lateral meniscus at level of popliteus bursa. 
A, View tangential to posterior margin of popliteus bursa showing superior 
meniscocapsular attachment (arrows) and deficiency of inferior attach- 
ment. & View tangential to middle portion of bursa showing absence of 
superior meniscal attachment and thin inferior. attachment. C, View 
tangential to anterior margin of bursa showing well developed inferior 
meniscocapsular attachment (arrows) and deficiency of superior 
attachment. 


this same region in close-up and from a more anterior 
position, a projection similar to that used in arthrography 
(fig. 68), one can appreciate that this attenuated ligament 
produces the inferior meniscal attachment seen at arthro- 
graphy. A variable posterior extension of this ligament 
central to the bursa with free inferior margin is inferred 
from the cast and has been shown at dissection. Similarly, 








cast 2 viewed from its posterior aspect (fig. 7) shows how 
the extreme posterior meniscocapsular ligament is at- 
tenuated inferiorly to form the arthrographically visible 
superior attachment. It is completely and abruptly 
interrupted at the bursa. 

A series of radiographs (fig. 8) were made of cast 1 in 
projections similar to those of the standard arthrogram 
(fig. 5). The most posterior view (fig. 8A) clearly demon- 
strates the position of the superior meniscal attachment 
and deficiency of the inferior attachment. The most 
anterior view (fig. 8C) shows the position of the inferior 


attachment at the margin of the bursa, while the superior 
attachment is deficient. The middle position (fig. 8B) super- 
imposes these two structures, which are not in the same 
plane, incorrectly giving the impression that they are 
continuous across the bursa. 


What of the situation in which there is a gap between the 
popliteus bursal divisions, as in cast 2 (fig. 4)? Last [5] 
reported this situation as an occasional variant. Lindblom 
[10 | described this finding in three of 200 knee dissections. 
| was apparently fortunate to discover an example in 
casts made from one of three cadavers. Is it possible to 
detect this situation arthrographically? Because of the 
virtual impossibility of adequate direct visualization of this 
area in vivo, no proven examples are known to me. How- 
ever, radiography of cast 2 which exhibits this variation 
reveals few distinguishing features (fig. 9). The inferior 
attachment is.somewhat better defined and is continuous 
all across the popliteus bursa, as can be seen by its per- 
sistence on the extreme posterior view (fig. 9A). The ap- 
pearance of the superior attachment is unchanged, 
becoming deficient at the level of the bursa (fig. 9C). 


One additonal example of the normal posterolateral joint 
space at in vivo arthrography is presented in figure 10. 
Because of occasional problems in examining the extreme 
posterior menisci, a tomoarthrographic technique is used 
in difficult cases or when clinical suspicion of abnormality 


in this region is high. The technique has been described 
[11]. The extreme posterior meniscocapsular ligament is 
well seen on the most central cut (fig. 104); it becomes 
attenuated and finally deficient in more lateral cuts as the 
"inferior" and more anterior meniscocapsular ligament 
comes into focus. 


From the foregoing it is clear that in the normal arthro- 
gram, one should always demonstrate an intact superior 
lateral meniscal attachment posterior to the popliteus 
bursa and an intact inferior attachment anterior to the 
bursa. The superior attachment will a/ways be normally 
deficient at the level of the bursa. The inferior attachment 
may occasionally be continuous across the bursa, but 
deficiency of this ligament is a usual and normal situation. 
Therefore, arthrographic diagnosis of posterior lateral 
meniscus abnormalities depends upon visualization of the 
meniscocapsular ligaments immediately anterior and pos- 
terior to the popliteus bursa. Visualization of the meniscus 
anterior to the bursa is relatively easy with standard 
techniques. However, care and skill are required to demon- 




























Fig. 6. — A, Lateral view of cast 1. Note position of lateral meniscus (asterisk), superior (a) and inferior (5) portions of popliteus bursa, position of 
inferior meniscocapsular attachment (arrows), and point of interruption of inferior meniscocapsular attachment where bursa! divisions are fused l lopen 
circle). B, Close-up view from more anterior position, analogous to arthrographic image in fig. 5C. Asterisk = lateral meniscus. arrows 
inferior meniscocapsular attachment. 


strate the region posterior to the bursa. If a posterior 
peripheral separation is to be excluded, filming must be 
carried far enough posteriorly to visualize an intact 
superior attachment and preferably farther into its 
continuation as the broader posterior meniscocapsular 
ligament. 
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Fig. 8. — Radiographs of region of popliteus bursa of cast ! correspond- 
ing to arthrographic images in fig. 5. A, Posterior portion showing posi- 
tion of superior meniscal attachment (arrows). B, Middle portion showing 
positions of both superior and inferior meniscal attachments. C, Anterior 
portion showing position of inferior meniscal attachment (arrows). 
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Fig. 10. — Sagittal plane arthrotomograms of normal lateral joint com- 
partment in projections similar to fig. 6A. Anterior is to readers right. 
A, Plane just central to popliteus bursa showing posterior horn of lateral 
meniscus (asterisk) and superior meniscocapsular attachment iarrowsi. 
Inferior meniscocapsular attachment is absent at this level. & Plane 
0.4 cm lateral to that in fig. 10A showing increased indistinctness of 
superior meniscocapsular attachment and faint. visualization. of inferior 
meniscocapsular attachment (arrows). C. Plane 0.4 cm lateral to that in 
fig. 108 showing inferior meniscocapsular attachment (arrows), image of 
popliteus tendon indenting popliteus bursa (dot) and middie portion of 
lateral meniscus (asterisk). 

















Comparison of Radiographic Abnormalities of the Sacroiliac Joint 
in Degenerative Disease and Ankylosing Spondylitis 
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Degenerative disease of the sacroiliac joint is common in 
middle-aged and elderly patients. Its radiographic features 
simulate those of ankylosing spondylitis. Interosseous 
Space narrowing, subchondral sclerosis, and osteophytosis 
are apparent. Although intraarticular bony ankylosis is 
generally absent, anterior paraarticular bridging osteo- 
phytes resemble true Osseous fusion of the joint cavity on 
frontal radiographs. Focal sclerosis in degenerative di- 
sease is most common on the superior and inferior margins 
of the articular cavity and can usually be differentiated 
from that accompanying ankylosing spondylitis and osteitis 
condensans ilii. 


The most characteristic affliction of the sacroiliac joint is 
ankylosing spondylitis. This rheumatic disease produces 
alterations in the subchondral bone of sacrum and ilium 
and articular space narrowing which may result in bony 
ankylosis of the joint. Another disorder of the sacroiliac 
joint, degenerative disease, is frequent in elderly patients. 
The resulting radiographic abnormalities simulate those in 
ankylosing spondylitis with articular space narrowing and 
apparent bony ankylosis. We previously employed radio- 
graphic-pathologic correlation in an investigation of de- 
generative disease in 46 sacroiliac joints removed in toto 
during routine autopsies [1]. This report emphasizes sim- 
larities and differences in the radiographic appearance 
of degenerative and spondylitic disease of the Sacroiliac 
joint. The Study is based on an analysis of radiographs of 
90 patients with definite ankylosing spondylitis (Rome 
criteria) and radiographic and pathologic alterations in 60 
cadavers, "ncluding seven with ankylosing spondylitis. 


Anatomic Considerations 


The sacroiliac joint is a synovia-lined articulation be- 
tween portions of sacrum and ilium surrounded by a 
complete fibrous capsule [2] (fig. 1). The cartilaginous 
coat on the sacrum is thicker than that on the ilium. A 
small cleft-like articular cavity between these cartilaginous 
surfaces may be present. The ventral sacroiliac ligament 
extends across the anterior surface of the joint. The in- 
terosseous sacroiliac ligament is located between sacrum 
and ilium above the articular cavity. Only the lower one- 
half to two-thirds of the space between these two bones 
represents the true sacroiliac joint; the superior aspect of 
this space is ligamentous. Movement at the sacroiliac joint 
is limited [3-6] but may become accentuated during preg- 
nancy as hormonal influences result in softening and 
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relaxation of the sacroiliac ligaments and symphysis 
pubis [7, 8]. 


Degenerative Disease 


Although degenerative changes in the sacroiliac joint 
can be demonstrated pathologically in cadavers less than 
30 years of age [g, 10], these modest alterations generally 
are not detected on radiographs. On radiographs the in- 
terosseous joint space in young adults is 2-5 mm, re. 
flecting the combined thickness of sacral and ilial cartilage 
[9, 11]. 

Pathologic abnormalities become prominent in middle- 
aged and elderly patients and predominantly involve the 
ilium. They include cartilage fibrillation and erosion with 
sloughing of necrotic material, denudation of cartilaginous 
surfaces, and partial or complete fibrous ankylosis of the 
joint cavity [1, 9, 10}. Subchondral eburnation and 
osteophytes become apparent. 

Radiographic manifestations accompanying these and 
other pathologic aberrations are as follows. 


Joint Space Loss 


Diminution of the interosseous space between sacrum 
and ilium is common in patients over 40 years of age and 
increases in frequency thereafter [1] (fig. 2). Although 
joint space loss may involve the entire articulation, focal 
areas of abnormality are particularly frequent at the in- 
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Fig. 1. — Anatomy of sacroiliac joint. Frontal view and coronal section 
of sacroiliac joint showing ventral sacroiliac ligament covering anterior 
aspect of articulation. Note thick Sacral and thin ilia! cartilage and 
interosseous ligament between upper sacrum and ilium. 
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Degenerative disease Narrowing of articular space. A, Joint space uniformly narrowed 
(arrow) with linear condensation of subchondral bone in ilium (arrowhead). B, Cartilage degener- 
ation and fusion (arrows) almost completely obliterating joint space between sacrum (SAC) and 


iium (IL) (x 90). 


ferior aspect of the joint. Intraarticular bony irregularity 
or ridging can be identified in some individuals; in others 
the adjacent sacral and ilial margins appear smooth. Oblit- 
eration of the interosseous space which results from den- 
udation of the cartilaginous coats allows apposition of 
sacrum and ilium. Close inspection of radiographs usually 
reveals the absence of continuous trabeculae extending 
from one bone to the other. 


Subchondral Sclerosis, Erosions, and Cyst Formation 


Condensation of subchondral bone produces either a 
radiodense line [12] or focal sclerosis which may be well 
defined or fade into the adjacent bone (fig. 2). These 
densities are frequent on the superior or inferior articu- 
lating portions of the ilium and, because of the obliquity 
of the joint, may overlie the articular cavity. 

Erosion of subchondral bone is infrequent in degen- 
erative disease [1, 13]. Cohen et al. | 12] evaluated abdom- 
inal radiographs in 88 patients and noted bilateral erosions 
of the sacroiliac joint in three patients and unilateral 
erosions in two. Our histologic observations confirm this 
low incidence of bony erosions |1]. Furthermore, ilial and 
sacral erosions in degenerative disease appear localized 








and superficial. Subchondral cysts accompanying 


degenerative sacroiliac disease are also rare. 
+ 


Osteophytosis 


Osteophytes are a prominent radiographic and pathologic 
abnormality in degenerative sacroiliac disease [1, 9, 10]. 
These can occur at any level in the sacroiliac joint but 
characteristically involve the anterosuperior and/or 
anteroinferior limit of the articular cavity. Anterosuperior 
osteophytes may be large, producing a prominent radio- 
density on frontal radiographs (fig. 3). Anteroinferior 
outgrowths are triangular with accompanying joint space 
loss and local subchondral eburnation (fig. 4). Osteophytes 
may partially or completely bridge the joint. 

On frontal radiographs, anterior osteophytes are fre- 
quently superimposed on the interosseous space simu- 
lating intraarticular bony fusion. The radiologist may falsely 
interpret the radiographic findings as those of ankylosing 
spondylitis unless he realizes that paraarticular ankylosis, 
rather than intraarticular ankylosis, is present. Subchondral 
sclerosis adjacent to osteophytes further accentuates this 
diagnostic dilemma. Oblique radiographs or tomograms 
are occasionally necessary to differentiate osseous fusion 
resulting from degenerative disease from that 
accompanying ankylosing spondylitis (fig. 5). 
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Fig. 3. —Degenerative disease: anterosuperior osteophytes. A, Anterior osteophytes at superior margin of joint producing localized radiodensities 
overlying articular space (arrows). B. Transverse section through upper portion of articular cavity showing anterior bridging osteophyte jarrow} between 


sacrum (SAC) and ilium (IL). Joint space narrowed. 


Ligament Calcification and Ossifica tion 


Focal calcification and ossification are occasionally 
observed in the iliolumbar and interosseous ligaments 
above the sacroiliac joint. These changes are usually as- 
sociated with joint space narrowing, bony sclerosis, and 
osteophytosis (fig. 6), although they can occur alone. 


Ankylosing Spondylitis 


Initial sacroiliac abnormalities in ankylosing spondylitis 
predominantly involve the ilium and may be unilateral. They 
include patchy osteoporosis and loss of definition, super- 
ficial erosions, and focal sclerosis of subchondral bone 
(fig. 7A) [14, 15]. Further erosive change leads to con- 
siderable fraying of subchondral bone and widening of the 
interosseous space. The corresponding pathologic alter- 
ations consist of synovitis leading to pannus formation 
with subsequent erosion of cartilage and bone, and/or 
inflammation at the bone-capsule junction with progressive 
capsular ossification and endochondral bone formation 
[16-18]. 

Proliferative bony changes in spondylitic sacroiliac di- 
sease produce increasing eburnation and irregular bony 
bridging within the articular space (fig. 78). This process 
of osseous fusion may be incomplete isolating cartilaginous 
islands causing linear radiodense bands, or complete [1]. 
Continuous bony trabeculae traverse the joint cavity (fig. 


8). Blurring and irregularity of the ligamentous portion of 
the sacroiliac space occur with subsequent interosseous 
ligament ossification. 


Discussion 


There are similarities and differences in the radiographic 
appearance of the sacroiliac joint in degenerative disease 
and ankylosing spondylitis. Although the former disorder 
involves predominantly older patients and the latter, young 
adults, the onset of ankylosing spondylitis is occasionally 
observed in the middle-aged and elderly patient. Further- 
more, the manifestations of ankylosing spondylitis persist 
throughout life so that the radiologist will indeed be asked 
to differentiate degenerative and spondylitic sacroiliac 
disease. 

Joint space narrowing occurs in both disorders. When 
it accompanies degenerative disease, it is frequently focal 
in appearance and asymmetric in distribution. The adjacent 
subchondral bone is usually sharp and well defined. Joint 
space diminution in ankylosing spondylitis is commonly 
widespread and symmetrical. The surrounding bone is 
frayed and irregular. 

Bony ankylosis may also be present in both degenerative 
disease and ankylosing spondylitis. Its reported incidence 
in the degenerative sacroiliac joint in elderly patients has 
varied from 20% to greater than 80% |1, 9. 10]; this dis- 
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Fig. 4. — Degenerative disease: anteroinferior 
osteophytes. A, Inferior osteophyte (arrow) 
bridging joint space. B, Coronal sectional 
photomicrograph (x10) outlining inferior 
osteophyte (arrow) between sacrum (SAC) and 
"um. (IL) with eburnated bone (arrowhead). 
Articular space narrowed with cartilaginous 
fusion. C, Macerated specimen showing bridg- 
ing inferior osteophyte (white arrow). eburnated 
bone (black arrow), and narrowing of articular 





5Dace. 
crepancy is related primarily to methods of classification. Osteophytes are a feature of degenerative sacroiliac 
Bony ankylosis in degenerative disease results from para- disease and predominate on the anterior surface of illum 
articular bridging osteophytes, whereas true intraarticular and sacrum. They are not prominent in ankylosing 


ankylosis characteristic of ankylosing spondylitis spondylitis. | 
IS generally absent. Subchondral erosions and sclerosis are frequently wide- 











Fig. 6. —Degenerative disease: composite abnormalities Note joint 
space narrowing, anterosuperior and anteroinferior osteophytes (arrows), 
subchondral eburnation, and ligament ossification (arrowhead) 


Fig. 5. —Degenerative disease: 
value of tomography. A, initial radio- 
graphshowing radiodensity projected 
across joint space (arrow) simulating 
true bony ankylosis. Associated ir- 
regularity and sclerosis of sub. 
chondral bone apparent. & Tomo- 
gram at anterior margin of sacroiliac 
joint showing paraarticular bridging 
osteophyte (arrows). Posterior cuts 
showed intact articular space. 


spread in ankylosing spondylitis. Bony sclerosis in degen- 
erative disease is usually focal, ilial, and associated with 
adjacent osteophyte formation on the superior and inferior 
margins of the articular cavity. Bony erosions in 
degenerative disease are infrequent and superficial. 

Ligament ossification is apparent in both degenerative 
and spondylitic sacroiliac disease. It is more frequent in 
the latter disorder, and blurring and irregularity of the 
neighboring bone can be observed. 

Localized areas of increased density in degenerative 
sacroiliac disease superficially resemble abnormalities in 


other disorders. Osteitis condensans ilii, primarily noted in 
young multiparous women, is associated with increased 


bony density, generally confined to a triangular area along 
the inferior aspect of the ilium adjacent to the sacroiliac 
joint [19]. The condition is more commonly bilateral and 
symmetric, and sacroiliac joint space abnormality and 
sacral involvement are rarely apparent. The alterations 
may partially or completely resolve [20]. Bone sclerosis 
in degenerative disease involves ilium and sacrum, is as- 
sociated with joint space loss and osteophytes, and does 
not spontaneously resolve. Degenerative sacroiliac disease 
is more frequent and severe in men than in women |12, 10). 
Putschar [21] suggested that a hormona! influence in 
women which produces increased range of motion in the 
joint results in decreased degenerative and involutional 
changes. 

Bony sclerosis in degenerative disease may also re- 
semble changes in sacroilitis circumscripta ossificans 
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(nonankylosing), an entity described by Dihlmann and 
Schuler [22]. The exact nature of this disorder and its 
relationship to sacroiliac joint degeneration are unknown; 
histologic findings include nonspecific inflammatory 
changes with eosinophilic and reticulum cellular infiltra- 
tion of subchondral bone of sacrum and ilium. Radiographs 
reveal focal eburnation, particularly along the superior 
aspect of the sacroiliac joint. 
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space. 


. Abramson D, Roberts SM, Wilson PD: Relaxation of the 


pelvic joints in pregnancy. Surg Gynecol Obstet 58:595—613. 
1934 


. Thorp DJ, Fray WE: The pelvic joints during pregnancy and 


labor. JAMA 111:1162—-1166, 1938 


. Macdonald GR, Hunt TE: Sacroiliac joints: observations on 


the gross and histological changes in the various age groups. 
Can Med Assoc J 66:157-163, 1952 ü 

Sashin D: A critical analysis of the anatomy and pathologic 
changes of the sacroiliac joint. J Bone Joint Surg 
12:891-910, 1930 

Casuccio C: Studio anatomico e radiografico sull'articolazione 
sacro-iliaca normale nell'adulto. Chir Org Mov 20:353-369, 
1934 

Cohen AS, McNeill JM, Calkins E, Sharp JT, Schubart A: 
The "normal" sacroiliac joint. Analysis of 88 sacroiliac 
roentgenograms. Am J Roentgenol 100:559—563, 1967 
Wilkinson M, Meikie JAK: Tomography of the sacroiliac 
joints. Ann Rheum Dis 25:433-440, 1966 

Berens DL: Roentgen features of ankylosing spondylitis. 
Clin Orthop 74:20—33, 1971 

Polley HF, Slocumb CH: Rheumatoid spondylitis, a study of 
1,035 cases. Ann Intern Med 26:240-249, 1947 

Ball J: Enthesopathy of rheumatoid and ankylosing 
spondylitis. Ann Rheum Dis 30:213-222, 1971 
Cruickshank B: Pathology of ankylosing spondylitis. C/in 
Orthop 74:43-58, 1971 

Julkunen H, Rokkanen P: Ankylosing spondylitis and osteitis 
condensans ilii. Acta Rheum Scand 15:224—231, 1969 
Gillespie HW, Lloyd-Roberts G: Osteitis condensans. Br J 
Radio! 26:16-21, 1953 

Numaguchi Y: Osteitis condensans ilii including its resolution. 
Radiology 98:1-8, 1971 





SACROILIAC ARTHRITIS 195 








Fig B — Ankylosing spondylitis: stages of intraarticular bony ankylosis A, Coronal specimen radiograph showing intraarticular osseous fusion (arrow! 
and ossification within interosseous ligament (arrowhead) B, Macerated specimen showing mild ossification of joint. Trabeculae car traced across 
articular space (arrows) Superficial erosions evident (arrowhead) C, Complete bony ankylosis of joint (arrow) with ligament ossificatión larre 
D, Macerated specimen showing almost complete bony ankyiosis of joint (arrow) 
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Double-blind Evaluation of Glucagon and Propantheline Bromide 
(Pro-Banthine) for Hypotonic Duodenography 


G. BERTRAND,! W. G. LINSCHEER,! K. L. RAHEJA,^ AND R. E. WOODS? 


The hypotonic effect of glucagon (2 mg) and propanthe- 
line bromide (Pro-Banthine^, 30 mg) on the upper gastro- 
intestinal tract was compared in a double-blind study in 12 
healthy volunteers and 36 patients. The solvent solutidn for 
the two drugs was used as a placebo. Both drugs and 
placebo were administered intramuscularly. The time of 
onset of the hypotonic effect was similar for both drugs, 
with maximum effect achieved 10 min after injection. Ef- 
fects of glucagon disappeared rapidly after 30 min, while 
Pro-Banthine still retained 50% of its maximum effect 2V, 
hr after injection. Side effects of Pro-Banthine were related 
to the long duration of the hypotonic effect (4-6 hr). 
A significant placebo effect on the duodenal C loop was 
observed. Glucagon appears to be the drug of choice since 
its hypotonic and hypomotile effects on the gastrointes- 
tinal tract are comparable to propantheline bromide while 
having the advantage of shorter duration and practically 
no side effects. 


introduction 


The drug most commonly used for hypotonic duodeno- 
graphy is propantheline bromide (Pro-Banthine' , Searle). 
More recently the pancreatic hormone glucagon has been 
evaluated and found to be safe and effective [1-3]. 
However, there have been no reports comparing the 
efficacy and side effects of the two agents in the same 
group of subjects [4]. We have undertaken a randomized, 
double-blind study of the effects of each drug and a 
placebo in healthy volunteers and in patients undergoing 
elective radiologic examination of the upper gastrointes- 


tinal tract. 
+ 


Subjects and Methods 


The series included 12 healthy volunteers (six males and six 
females) recruited from hospital personnel; age ranged from 
22 to 43 years (average 32.1 + 2.6 SE). In addition, 36 male 
hospitalized patients agreed to participate. They ranged in age 
from 36 to BO years (average 54.6 + 1.6), and all were sched- 
uled for radiologic evaluation of the upper gastrointestinal tract 
for diagnostic purposes. Individuals with a contraindication to 
either Pro-Banthine or glucagon [4] were excluded from the 
study, as were patients on anticholinergic drugs. Informed 
consent was obtained from all participants. 


Experimental Design 


Pro-Banthine, glucagon, and placebo were tested in a double- 
blind fashion in each volunteer in randomized order on three 
different occasions. Because patients were studied only on two 
separate occasions, they were randomly divided into three 
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groups to test the following combinations: Pro-Banthine and 
placebo, Pro-Banthine and glucagon, and placebo and glucagon. 
The effects of drug or placebo on the radiologic appearance of 
the stomach, duodena! bulb, and C loop were evaluated. in 
addition, the diameter of the duodenal bulb and C loop was 
measured before and after treatment. Side effects were re- 
corded for 24 hr after drug administration. Procedures were 
performed at least 5 days apart and within a 3 week period. 


Dose 


Glucagon (2 mg) as well as Pro-Banthine (30 mg) were 
dissolved in 2 ml of 0.2% phenol solution. The solvent (2 mi}, 
which has no effect on tonicity or motility [5], served as placebo. 
Drugs and placebo were administered intramuscularly. 


Radiologic Procedures 


The duodenal bulb and C loop were first evaluated by routine 
radiologic methods using relatively small amounts of barium to 
minimize interference with the drug studies. After administration 
of drug or placebo, additional barium was given followed by 
fluoroscopic evaluation of the effect on tonicity and motility of 
the stomach, duodenal bulb, and C loop every 2 min for a 10 min 
period and at 30 and 60 min. in addition, radiographs were 
taken before and 10, 30, and 60 min after administration of 
drug or placebo. 


Evaluation of Hypotonic Effect 


The gut was evaluated fluoroscopically using a scoring system 
(1-6) to express the tonicity and motility of the stomach, 
duodenal bulb, and C loop before and 10 min after drug or 
placebo administration [6]. Radiographs of the duodenal bulb 
and C loop taken before and after drug or placebo administration 
in the volunteer group were independently graded in a bind 
manner by three radiologists who had not participated in the 
procedures. A similar scoring system (1—6} was used to express 
the effect of each treatment on the tonicity of the duodenum. 


Evaluation of Side Effects 


Blood pressure and pulse rate were taken before and 60 min 
after administration of drug or placebo. A standard form was 
used for recording side effects [2]. Ten possible side effects 
reported for glucagon and Pro-Banthine [2] were evaluated over 
a 24 hr period by an independent pharmacologist. 


Data Analysts 


Friedman's two-way analysis of variance was used for the 
comparison of pretreatment values with drug or placebo values. 
Effects of the three treatments on tonicity and motility of the 
upper gastrointestinal tract and side effects were compared 
using Tuckey's multiple range test. 
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Fig. 2. — Effect of drugs and placebo on tonicity of duodenal 
loop in 12 normal volunteers. Values are mean differences in 
pre- and postmedication tonicity scores as assessed by three 
independent radiologists. 


Results 
Hypotonic Effects 


Volunteers. Scores of the examination and the evalua- 
tion by the panel of radiologists are shown in figures 1 and 
2, respectively. Since results for tonicity and motility were 
virtually identical, only scores for tonicity are reported. 


Duod.loop Upper jejunum 


x Fig. 1.— Effect of placebo (closed circles), 
glucagon (crosses) and Pro-Banthine (open 
circles) on tonicity of stomach, duodenal bulb, 
and loop, and upper jejunum in 12 healthy vol- 

. unteers. Values obtained by subtracting pre- 
from postmedication tonicity scores. Brackets 
denote standard error about the mean. 


p< 


IO 30 60 


Both drugs had a maximal and comparable effect on toni- 
city of the stomach, duodenum, and proximal jejunum 
after 10 min, significantly higher than the placebo effect 
(P < .01). However, the effects of glucagon were of 
much shorter duration than those of Pro-Banthine. After 
30 and 60 min the effect of glucagon on the duodenum 
had dropped to 85% and 49%, respectively, of its maxi- 
mum effect. For Pro-Banthine the corresponding levels 
were 97% and 84%, respectively. Average time of onset 
of the hypotonic action of glucagon and Pro-Banthine 
were equal: 5.4 + 0.69 (SE) min and 5.5 - 0.57 min, 
respectively. Results for the stomach and jejunum were 
similar. Drug effects were consistent, as determined by a 
frequency distribution diagram of pre- and postmedication 
tonicity scores. A slight but significant placebo effect was 
noted on the C loop (fig. 2). 

Effects of the two drugs and the placebo on the diameter 
of the C loop was significant (P < .01) as shown in figure 
3. However, both drugs increased the diameter of the 
C loop significantly more than did the placebo. 

Patients. Since tonicity and motility scores again had a 
high correlation, only tonicity responses are reported 
(fig. 4). 

The effect of glucagon and Pro-Banthine on the stom- 
ach, duodenum, and jejunum differed significantly from 
the placebo (P < .01). As in the volunteer group, the 
placebo had a slight but significant effect over pretreat- 
ment values. 

As with the healthy volunteers, average time of onset 
of the hypotonic action of glucagon and Pro-Banthine did 
not differ significantly: 6.45 + 0.76 (SE) min and 5.25 + 
0.41 min, respectively (P < .1). The maximum effects of 
glucagon and Pro-Banthine were of approximately the 
same magnitude. However, the effect of both drugs wore 
off more slowly in patients than in volunteers. The maxi- 
mum effect occurred at the same time as in the volunteers 
(10 min). 
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Fig. 3. —Maximum diameter of duodenal loops before and 10 min 
after placebo or drug administration. 


Side Effects 


Nausea was reported once with placebo and three times 
each with glucagon and Pro-Banthine. Two patients 
vomited, one with placebo and one with Pro-Banthine. One 
subject developed a skin rash following glucagon adminis- 
tration, and one diabetic patient had asymptomatic hyper- 
glycemia. The most frequent side effect associated with 
Pro-Banthine was dryness of the mouth (21 persons); four 
had dysuria, and two developed a skin rash. None of the 
three gents had any effect on blood pressure, and only 
Pro-Banthine significantly increased the pulse rate in 
both volunteers and patients. 
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Discussion 


Both drugs were equally effective in inducing hypomo- 
tility and hypotonicity of the duodenum, including the 
duodenal bulb, as well as in exerting significant hypomotile 
and hypotonic effects on the stomach and the proximal 
jejunum. Although onset of the hypotonic effect (5 min) 
and the achievement of a maximum effect (10 min) was 
equal for the two drugs, duration of the effect of glucagon 
was much shorter. However, it was of sufficient length 
to easily permit completion of the procedure. The longer 
duration of the Pro-Banthine (4—6 hr) and the high 
frequency of undesirable side effects are related. 

Glucagon i9 contraindicated only in patients with in- 
sulinoma or pheochromocytoma. Pro-Banthine is contra- 
indicated in patients with cardiovascular disease, urinary 
retention, and glaucoma. Our findings on side effects 
correlated well with those reported by Chernish et al. [6]. 
Side effects and contraindications should limit use of 
Pro-Banthine for hypotonic duodenography as well as 
for double contrast studies of the upper and lower 
gastrointestinal tract. 

Surprisingly, a significant placebo effect was observed 
by the radiologists and detected as well in the diameter 
of the C loop. This hypotonic effect may be explained by 
the introduction of barium into the stomach and duodenum 
which probably causes the release of secretin [7~9]. This 
observation has relevance for hypotonic drug studies, 
since without a placebo group, a false positive drug effect 
could be obtained. Both drugs had a significantly greater 
hypotonic effect than the placebo. 
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Invasion of the Duodenum by Carcinoma of the Stomach 


ROBERT E. KOEHLER,!.2 LAURENCE G. HANELIN,’ ° FAYE C. LAING,‘ 
CAROLYN K. MONTGOMERY ? AND ALEXANDER R. MARGULIS’ 


it has frequently been stated that extension to the duo- 
denum occurs commonly in patients with gastric lymphoma 
but almost never in those with carcinoma of the stomach. 
We found radiographically detectable invasion of te duo- 
denum in six of 111 consecutive patients (5%) with 
gastric carcinoma. The duodenum was involved micro- 
scopically in 18%. Radiographic abnormalities in the duo- 
denum in 11 patients with proven transpyloric spread of 
tumor varied from irregularity of the base of the bulb to 
narrowing and distortion extending well into the second 
portion of the duodenum. On the basis of these data and 
the reported frequency of transpyloric extension in gastric 
lymphoma, carcinoma appears to be the more likely 
diagnosis in a patient with duodenal involvement by an 
antral tumor. 


As early as 1861, Rokitansky (cited in [1]) stated that 
carcinoma of the distal stomach was bounded exactly by 
the pylorus and that extension into the duodenum did not 
occur. Several investigators [2—6] have stated that trans- 
pyloric extension in gastric carcinoma is so rare that a 
gastric mass can be assumed to be due to lymphoma or 
inflammatory disease if radiographic evidence of duodenal 
involvement is seen. Therefore it is somewhat surprising 
to find numerous reports of microscopic invasion of the 
duodenum by gastric carcinoma. In 1967, Paramanandhan 
[7 | reviewed 47 such series; in additon, he found duodenal 
involvement in 20 of 29 patients (69%) in his own series. 
However, most reports [1, 8, 9] indicate a somewhat 
lower incidence in the range of 1575-4076. 

Only six of these reports [1, 7, 8, 10—12] specifically 
mention gross invasion of the duodenum by gastric carci- 
noma. In a study based on autopsy material, Sato et al. 
[11] found grossly evident duodenal involvement in four 
of 22 patients (18%) with carcinoma of the stomach. The 
frequency has ranged from 0.5% to 12.5% in other series. 
Unfortunately, none of these investigators indicated 
whether radiographs of the upper gastrointestinal tract 
were helpful in determining which tumors extended across 
the pylorus. 

We studied the radiographic abnormalities in 11 patients 
with documented invasion of the duodenum by carcinoma 
of the stomach. We also analyzed pathologic and radio- 
graphic material from a series of consecutive cases of 
gastric carcinoma to determine the frequency with which 
transpyloric extension occurs. 
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Subjects and Methods 


Medical and pathologic records at the University of California, 
San Francisco, for the years 1970—1975 and at San Francisco 
General Hospital for the years 1960—1975 were reviewed. There 
were 131 patients with primary adenocarcinoma of the stomach 
confirmed by surgical or endoscopic biopsy or by gastric re- 
section. In 20 ofsthese patients only an endoscopic gastric biopsy 
was performed; thus the possibility of duodenal involvement 
could not be evaluated with certainty. In the remaining 111 cases, 
gastric resection or, in a few instances, exploratory laparotomy 
with multiple operative biopsies enabled us to determine whether 
tumor extended across the pylorus. These 111 cases formed the 
study group from which the rate of occurrence of duodenal 
invasion was calculated. 

Upper gastrointestinal radiographs were reviewed in 53 cases. 
including all cases with grossly detectable duodenal invasion. 
Radiographic findings were correlated with the description of the 
tumor at surgery and with the gross and microscopic appearance 
of the resected specimen. Cases in which tumor was found lying 
distal to the pyloric sphincter in an area containing Brunner's 
glands were considered examples of duodena! invasion. 

Five additional patients with pathologically confirmed gross 
duodenal invasion came to our attention from sources other 
than the consecutive series described above. Radiographs from 
these cases were analyzed, but the cases were not used in the 
calculation of occurrence rates. 

As a basis for comparison, the records of the 19 patients who 
underwent gastric resection for lymphoma at the University of 
California, San Francisco, from 1944 through 1975 were 
analyzed in a similar fashion. During the same period, lymphoma 
of the stomach was confirmed by biopsy in 22 other patients 
who did not undergo gastric resection. These patients were 
not analyzed. 


Hesults 


Frequency of Transpyloric Extension 

Of the 111 patients analyzed, 70 were males and 41 
females. Ages ranged from 19 to 91 years (average, 65). 
There was histologic documentation of invasion of the 
duodenal wall by carcinoma in 20 cases (1875). Tumor 
cells were found predominantly in the muscular and sub- 
mucosal layers of the duodenum (fig. 1), but mucosal in- 
vasion was occasionally noted. In five additional cases the 
distal surgical margin contained tumor, but the specimen 
did not include duodenum. It was not possible to determine 
if the duodenum was involved in these patients. 

Spread of tumor to the duodenum was evident on gross 
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Fig. 1 —Focus of gastric adenocarcinoma (arrows) in muscularis 
propria of duodenum immediately adjacent to pylorus. Other sections 
showed tumor extending to distal margin of resection (x 10) 


inspection of the resected specimen in seven cases (6%). 
Tumor extended grossly to the distal surgical margin in 
two others in which the specimen contained pyloric muscle 
but no duodenum. 

In six patients (5%) there were radiographic abnor- 
malities of the duodenum due to transpyloric extension of 
gastric carcinoma. Duodenal abnormalities in two other 
patients with carcinoma in the region of the pylorus ap- 
peared to be due to duodenal invasion but could not be 
confirmed because of the nature of the pathologic sections. 
Gastric outlet obstruction prevented radiographic evalua- 
tion of the duodenum in one patient shown to have gross 
duodenal invasion by tumor on pathologic examination. 
Deformities of the duodenal bulb in two patients with no 
duodenal invasion were due to inflammatory changes 
adjacent to a gastric tumor. 

Patients with microscopic evidence of tumor infiltrating 
the duodenum but in whom the duodenal cuff was normal 
to gross inspection tended not to have radiographic abnor- 
malities of the duodenum. The single exception was a case 
in which deformity of the contour of the duodenal bulb 
appeared to be due to enlargement of adjacent lymph 
nodes (fig. 2). 


Fig. 2. — Adenocarcinoma of stomach with invasion of muscular and 
submucosal layers of duodenum. Tumor nodules up to 1 5 cm in diameter 
in greater omentum and subpyloric lymph nodes distort inferior aspect 
of antrum and duodenal bulb. 


Radiographic Findings 
o 


We analyzed the radiographic features of duodenal in- 
vasion in 11 cases, six from the consecutive patient series 
and five from other sources. In all cases, abnormality in 
the duodenal bulb was contiguous with abnormalities in 
the pylorus and gastric antrum (fig. 3). Distortion of the 
contour of the duodenal bulb varied from irregularity in- 
volving only the proximal portion of the bulb in four cases 
(fig. 4) to deformity of the major portion of the bulb in 
three others. In two cases a nodule arose from the duo- 
denal surface of the pylorus and protruded into the prox- 
imal duodenum (fig. 5). In one patient a lobulated antral 
mass extended through the pylorus into the duodenum 
(fig. 6). In another patient the duodenum was narrowed 
as far distally as the ampulla of Vater (fig. 7A). 


Lymphoma Patients 


Of the 19 patients undergoing gastric resection for 
lymphoma, three had microscopic evidence of invasion of 
the duodenum, and in one of these the duodenal involve- 
ment was evident grossly and radiographically (fig. 7B). 
Radiographic abnormalities of the duodenum in this case 
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Fig. 3. — Adenocarcinoma of gastric antrum. At surgery tumor was seen 
extending into duodenum and pancreas. 


were similar to those seen in one of the patients with 
transpyloric extension of gastric carcinoma (fig. 7A). 
Eighteen of the 19 patients had no evidence of gross 
duodenal involvement. 


Discussion 


Micrescopic transpyloric extension of gastric carcinoma 
was observed in 18% of the patients reviewed, slightly 


lower than that reported by others [7]. There are reasons 
to suspect that our figure may be an underestimate. Due 
to the retrospective nature of our study, the pathologic 
material was not always sectioned in such a way as to 
reliably indicate the presence of duodenal involvement. 
Often sections were taken parallel to the surgical margin 
of the duodenal cuff rather than at right angles so that the 
portion of the duodenum immediately adjacent to the 
pylorus was not examined. In perhaps as many as half of 
the cases in which there is duodenal involvement, tumor 
extends no more than 1 cm beyond the pylorus [13, 14], 
so that duodenal invasion may have been missed. In addi 
tion, the 20 patients in whom surgery was not performed 
were not tabulated. The tumors were extensive in some of 
these patients, and their exclusion may have further biased 
the results. 

Gross duodenal invasion by gastric carcinoma has been 
reported in 0.5%—-18% of cases [1, 7, 8, 10, 11]. Thus our 
finding of 6% probably represents an accurate assessment 
of the frequency of this occurrence. Unfortunately, no 
published data were found with which to compare the rate 
of radiographically detectable duodena! spread of tumor. 

How often can duodenal invasion be detected radio- 
graphically in patients with gastric lymphoma? In our 
series, results of pathologic examination of the duodenum 
were available in only 46% of gastric lymphoma patients. 
For this reason, the findings of transpyloric extension in 
only one patient cannot be taken as a measure of the likeli- 
hood of this occurrence. An analysis of 72 patients with 
gastric lymphoma from the Mayo Clinic | 15! revealed that 
none had radiographic evidence of duodenal invasion, 
although gross pathological examination did disclose small 
nodules in the duodenum in three patients. In a study of 
75 patients with primary gastric lymphoma, Friedman | 16] 
reported seven with duodenal involvement found at 
surgery. The frequency of radiographic detection was not 
stated. Martin [3] reported 13 patients with gastric 





Fig. 4. — A, Ulcerating carcinoma of stomach. Ulcer (/arge arrows) was centered just proximal to pylorus and its rolled margin (smat arrow) involved 
proximal duodenum. B, Upper gastrointestinal series on same patient showing ulcer and nodular impression on inferior aspect of bulb (arrow). Duodenal 


diverticulum also present. 








204 KOEHLER ET AL. 


Fig. 5. — Cancer of pyloric antrum. Nodule of tumor (arrow) protrudes 
into duodenum, producing smooth rounded filling defect in bulb. 


lymphoma. Two showed compression of the proximal duo- 
denum by an extrinsic mass and four had intrinsic duodenal 
abnormalities. Unfortunately, radiographs were avail- 
able in only one of the four cases, and because of gastric 
outlet obstruction the duodenum could not be well 


examined. . l Ean l 
In conclusion, microscopic invasion of the duodenum by 


gastric carcinoma is not an uncommon occurrence. Duo- 
denal invasion was detectable radiographically in 5% of our 
patients. This is only slightly less than the reported rate of 
transpyloric extension of lymphoma. Furthermore, the 
radiographic abnormalities in the duodenum in patients 
with transpyloric extension of carcinoma are similar to 
those in patients with lymphomatous invasion of 
the duodenum. 

For these reasons, the presence of transpyloric exten- 
sion of a gastric tumor cannot be used as evidence against 
the diagnosis of carcinoma. The fact that gastric carcinoma 
occurs about 50 times more frequently than gastric 
lymphoma suggests that carcinoma is the more likely 
diagnosis in a patient with transpyloric extension of a 
gastric tumor. 
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Fig. 7.—A, Extensive carcinoma of distal three-fourths of stomach with extension into pancreas and involvement of first and second portions of duo- 
denum. B, Histiocytic lymphoma. Large mass involved stomach and duodenum. Small bowel and pancreas also involved. 
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ont 


To investigate the possible association of bacteremia 
with barium enema examinations, blood samples were ob- 
tained from 42 patients before and at 5, 10, and 20 min 
after administration of the enema. Patients with feveg or 
symptoms suggestive of inflammatory bowel disease were 
not included in the study; neither were patients who had 
received antimicrobiotic medication during the preceding 
3 months. Pour-plate blood cultures showed no bacteremia 
due to enteric organism in the 42 patients— a result at 
variance with previously published reports. 


The conventional barium enema examination is one of the 
most frequently performed radiographic procedures;. at 
least 2,500,000 are done in the United States each year 
[1]. Complications from this procedure are rare and con- 
sist mainly of either perforation or rupture of the colon 
[2]. An unusual complication is barium leakage into the 
submucosal veins of the colon, which results in barium 
emboli [3]. 

A report of septicemia following a barium enema exam- 
ination in a patient with leukemia [4] prompted us to- in- 
vestigate the association of bacteremia with this procedure. 
LeFrock et al. [5] recently reported an 11.4% incidence 
of bacteremia in 175 patients who underwent barium 
enema examination. Using methods similar to theirs, we 
arrive at quite different conclusions. 


Subjects and Methods 


Ll 
The series included 42 patients undergoing barium enema 
examinatiogs. None had received antimicrobial agents during 
the preceding 3 months and none had fever or symptoms sug- 
gestive of inflammatory bowel disease. 


and culturing methods were similar to those outlined by Lebfock 
et. al [5, 6]. Blood was obtained from an antecubital or forearm 
vein of each patient immediately before the enema and after spot 
filming (5 min), overhead filming (10 min), and evacuation (20 
min). The venipuncture site was prepared with povidone-iodine 
(Betadine*, Purdue Frederick, Yonkers, N.Y.). A 19-gauge butter- 
fly infusion needle was introduced into the vein and 2.5 mi of 
venous blood drawn into a heparin-rinsed sterile syringe; then 
0.5 ml was flushed back into the infusion set. The syringe was 
removed and replaced with a new heparin-rinsed syringe for the 
next sampling. The barium enema was begun and blood cultures 
were subsequently obtained at the times indicated. Pour plates 
containing 1 ml of each blood sample were prepared with melted 
trypticase soy agar and Shaedler's agar and processed as 
described by LeFrock et al. [6]. 
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Results 


ot: the 42 patients, 38 had normal findings on the 
barium enema examination. The remaining four patients 
had diverticulosis. There was no evidence of diverticulitis. 

None of the patients demonstrated bacteremia due to 
an enteric ‘organism prior to the enema. Of the 126 sep- 
arate cultures, only one pour plate grew out a colony of 
enterococcus. This was from the 10 min blood sample of 
one patient and, we believe, represents a contaminant. 
Several pour plates grew out one or two colonies of bacillus 
species or- Staphylococcus epidermidis on the surface, 
both considered common contaminants [7 |. 


lei a Discussion 


It is well known that transient bacteremia occurs in 

ing, particularly in association with dental trauma [8], 
gičäľ manipulation [9], percutaneous iver biopsy 
[10], ané-sigmoidoscopy [6, 11]. Recently, LeFrock et al. 
[5] reporied transient bacteremia in association with the 
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pacicreie to be even higher than that acre aed ith 
sigmoidoscopy (11.4% compared to 9.5%) 5, 6]. How- 
ever, in another recent study involving colonoscopy. a 
procedure which involves more manipulation of the colon 

and rectum than sigmoidoscopy, no bacteremia was 
found [12]. 

We were unable to detect any bacteremia due to an 
enteric organism. The single colony of enterococcus ob- 
served in one late culture probably represented contami- 
nation, since it was not present in earlier cultures 
of that patient. 

We cannot explain the difference between our results 
and those of LeFrock et al. |5, 6], in which sampling and 
culture techniques were almost identical. in that study, 
175 hospitalized patients were examined, 60 of whom 
had no history of lower gastrointestinal tract disease, 
analogous to the 42 patients in our study. Six of those 
patients (1095) developed bacteremia after barium enema 
examination. In the 115 patients with a variety of lower 
gastrointestinal diseases, including ulcerative colitis, 14 
(12%) developed bacteremia. 

LeFrock et al. [5] raised the question of increased risk 
of enterococcal endocarditis in patients with cardiac valv- 
ular disease or valvular prostheses as a resuit of bacteremia 
induced by barium enema. We are not yet convinced that 
the barium enema poses a risk to these patients. 
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Gas-filled Appendix: Lack of Diagnostic Specificity 


MAY SIANG LIM! 


Three patients with a gas-filled appendix in association 
with acute abdominal symptoms are described. In eách 
case the gas-filled appendix was located in the right lower 
quadrant. None of the patients had appendicitis. It is 
emphasized that this combination of findings is not neges- 
sarily diagnostic of appendicitis. Clinical evaluation is 
important in assessing the significance of this sign. 


Since Musgrove [1] first described gas in the appendix as 
a sign of appendicitis, a number of articles have appeared 
documenting this association [2-9]. However, it has not 
been emphasized that a gas-filled appendix may be as- 
sociated with other acute abdominal conditions. The fol- 
lowing patients had symptoms and signs of an acute 
abdomen and demonstrated gas in the appendix. None 
had appendicitis. 


Case Reports 
Case 7 


A 55-year-old man was seen 1 week after transurethral re- 
section for extensive adenocarcinoma of the prostate com- 
plaining of nausea, vomiting, and abdominal distention. He had 
had no bowel movement until the day of admission. Temperature 
was 38.3 and white blood cell count 9,300. The abdomen was 
distended and bowel sounds were hypoactive. Electrolytes were 
normal. 

Abdominal films showed several fluid-filled small bowel! loops 
with air-fluid levels. A gas-distended appendix was identified in 
the right lower quadrant (fig. 1), subsequently confirmed by 
barium enema. Abdominal films 3 days later showed persistent 
small bowel dilatation but disappearance of gas from the ap- 
pendix. At surgery, a small bowel obstruction from an internal 
hernia wasefound. The appendix was normal. 

It is of interest that an excretory urogram performed prior to 
the original surgery failed to show gas in the appendix. 


Case 2 


A 22-year-old female was admitted for cesarean section. She 
became markedly distended and began vomiting 2 days after 
surgery. She was afebrile and bowel sounds were hypoactive. 
An abdominal film showed generalized ileus with a gas-filled 
appendix in the right lower quadrant (fig. 2). The patient was 
managed conservatively and improved. 


Case 3 


A 36-year-old female was admitted after 18 hr of increasing 
abdominal pain accompanied by an episode of nausea and 
vomiting. Her temperature was 38.3^ C. Generalized abdominal 
tenderness, rebound, and guarding were present. Bowel sounds 
were hypoactive. Pelvic examination showed bilateral salpingitis. 
She was treated with ampicillin and gradually improved. 
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The admission abdominal film showed significant small and 
large bowel distention, but the appendix was not definitely 
identified. Bowel distention decreased and a gas-filled appendix 
was clearly identified 4 days later (fig. 3). 


Discussion 


Constant distention of an appendix with gas in the right 
upper quadrant is well known [2, 10]. Transient gas col- 
lection in a normally located appendix in asymptomatic 
individuals has also been described [2, 3, 8, 11]. A gas- 
filled appendix has been considered an important sign of 
acute appendicitis [9, 12, 13]. According to Joffe [9], 
this sign is virtually pathognomonic of acute appendicitis 
if acute abdominal symptoms are also present. 

Frimann-Dahl [14] did not comment on the gas-filled 
appendix evident in his patient with nonobstructive ileus. 
In a patient with mechanical obstruction of the sigmoid 
colon, described by Fisher [2], air is seen in the appendix; 
however,.she does not elaborate upon the finding. Both 
patients had acute abdominal symptoms, as did the present 
three cases. 





Fig. 1. — Case 1. Upright abdominal film showing gas-filled appendix in 
right lower quadrant (arrow). Cecum is not distended with gas. 
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Fig. 2. —Case 2. Supine film of abdomen showing distention of small 
and large bowel. Gas-filled appendix seen in right lower quadrant (arrow). 
Adjacent cecum is distended with gas. 


It is postulated that the appendix participates in the 
generalized ileus process and that the gas enters it from 
the cecum passively. As seen in the present cases and 
others [2, 14], this can occur both with obstructive and 
nonobstructive distention of the bowel. Gaseous distention 
of the appendix does not necessarily parallel the degree of 
accompanying bowel distention at other sites, nor does 
the cecum have to be simultaneously distended with gas 
(cases 1 and 3). 

Thus the presence of gas within the appendix of a patient 
with acute abdominal symptoms is of no assistance in 
defining the location or nature of the pathologic process. 
Indicated clinical, laboratory, and radiologic workup should 
proceed without modification. 
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Fig. 3. — Case 3. Supine film of abdomen showing slight distention of 


small bowel. Note gas-filled appendix (arrows) 


Cecum is only slightly 


distended with gas. 
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Double-blind Comparison of Meglumine lodamide and 
Renografin-60 for Excretory Urography 


STEPHEN G. GERZOF,! ALAN H. ROBBINS,! GEORGE UNGER,? ATEF ZAKI,? AND ELIZABETH A. WICKIS! 


A double blind comparison of meglumine iodamide and 
Renografin-60 in bolus intravenous pyelography, using 50 
ml of contrast or less, was conducted in 78 patients. 
Meglumine iodamide produced more dense opacificatibns, 
but it also produced a greater number of laboratory abnor- 
malities. All were transient and mild. No serious 
abnormalities resulted from the use of either agent. 


Introduction 


Meglumine iodamide, a contrast agent for excretory 
urography, has been recently evaluated in the United 
States, United Kingdom, and Canada. Its molecular struc- 
ture is similar to meglumine diatrizoate, differing only in 
an additional carbon linkage on the side chain. The specific 
chemical designation of iodamic acid is 3-(acetylamino)-5- 
[((acetylamino)methyl]-2,4,6-triiodobenzoic acid. Me- 
glumine iodamide used for intravenous injection is a 6576 
solution containing the equivalent of 300 mg of organically 
bound iodine per milliliter. The molecular weight of the 
acid form is 627.94. The molecular structure of the acid 
form and that of diatrizoatic acid are depicted in figure 1. 

In preclinical trials, toxic effects noted were generally 
similar to those seen with diatrizoate and iothalmate salts. 
Assessment of effects on the central nervous system, how- 
ever, indicated a potentially wider margin of safety with 
iodamide compared to diatrizoate. Animal studies indicated 
greater renal clearance of iodamide compared to the other 
triiodinated contrast agents in most common use in this 
country (e.g., diatrizoates and iothalamates) [1]. This 
Ccharactewistic is of potential clinical importance if dupli- 
cated in man. Many clinical trials using meglumine ioda- 
mide for intravenous urography have been conducted, 
principally in Europe [2-9]. Early clinical trials in the United 
States have been conducted by at least five investigators 
[1]. The general impressions have been that the newer 
agent is at least as effective and has the same general 
margin of safety compared to other agents in common 
use. It was the impression of at least one observer |2] 
that meglumine iodamide afforded better opacification of 
the urinary tract compared to that obtained with salts of 
iothalamate and diatrizoate. 

This report documents the results of a double blind 
comparison of meglumine iodamide and Renografin-GO 
used in intravenous urography. Both the quality of the 
radiographic examination and the relative toxicity of the 
agents were evaluated. 
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Materials and Methods 


The 78 patients studied were given an intravenous injection 
of either Renografin-60 (meglumine diatrizoate 52% plus sodium 
diatrizoate 8%}, containing the equivalent of 288 mg/ml of 
organically bound iodine, or meglumine iodamide 65% con- 
taining the equivalent of 300 mg/ml of organically bound iodine. 
The dose of each drug was 0.8 ml/kg body weight up to 4 max: 
mum of 50 mi. The medication assignment and labeling was 
predesigned, balanced, and fully randomized. Examinations were 
performed only for definite clinical indications; no normai 
volunteers were included. 

Films were independently evaluated by a radiologist who did 
not conduct the examination. Neither the radiologist conducting 
the procedure or the radiologist interpreting the films was aware 
of the contrast agent used. Patients with a history of hyper- 
sensitivity to any intravenous contrast agent, a positive history 
of asthma, hay fever, or skin rash, those below the age of 18, 
and pregnant females were excluded from the study. Also ex- 
cluded were patients who had had cholecystocholangiographic 
agents within 1 month of the study, patients with severe impair- 
ment of renal function (creatinine clearance less than 10 mi/min 
and/or 50% elevation above normal of blood urea nitrogen and 
serum creatinine) or hepatic function (serum bilirubin more than 
3 mg/ 100 ml), and those with a history of active cardiovascular 
disease, hyperthyroidism, sickle cell disease, pheochromocytoma. 
and multiple myeloma. 

This study included patients from both phase 2 and phase 3 
clinical trials. In the phase 2 group, clinical observations included 
a physical examination prior to the study and 24 and 72 hr after 
drug administration. Vital signs were monitored thoroughly 
before, during. and for 4 hr immediately after administration of 
the contrast agent. Laboratory profiles were obtained prior to 
the study, and 24 and 72 hr after the study. Tests included a 
complete hemogram, urinalysis, serum creatinine, SGPT, choles- 
terol, caicium, phosphorous, total bilirubin, albumin, total protein, 
uric acid, urea nitrogen, lactic dehydrogenase, glucose, alkaline 
phosphatase, and SGOT. 

In the phase 3 group, the parameters monitored included 
physical examination, complete hemogram, urinalysis. urea 
nitrogen, serum creatinine, and total bilirubin. These examina- 
tions were performed before and 24 hr after drug administration. 
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Fig. 1. — Molecular structure of iodamic acid (A) and diatrizoatic acid (83. 
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Abnormal results in either group that were not present prior 
to the study were followed until they returned to prestudy levels. 
Patients were neither premedicated nor dehydrated. 

An abdominal scout film was obtained prior to drug adminis- 
tration. Serial exposures were made at 1, 3, 5, 10, 20, and 30 
min after injection. In many instances the 1—5 min films were 
restricted to the kidney area only. Further follow-up films were 
obtained only if required for the proper conduct of the examination. 

Films were first evaluated on the basis of technical adequacy. 
Those deemed inadequate were studied no further. For those 
deemed adequate, the quality of radiocontrast density in each 
portion of the urinary tract (i.e., kidney parenchyma, calyces, 
pelves, ureters, and bladder) was evaluated. A numeric scale was 
used: O = no opacification, 1 = faint opacification, and 2 = dense 
opacification. A grade of either satisfactory or unsatisfactory was 
then assigned on the basis of overall drug performance. 

The time, duration and severity of all adverse reactions were 
noted. Reactions which disappeared spontaneously without 
treatment were considered mild. Those which responded 
promptly to treatment were called moderate. Severe reactions 
were those that were alarming or life threatening and responded 
poorly, slowly, or not at all to treatment. 


Results 


There were 40 patients in the iodamide group (13 phase 
2 and 27 phase 3) and 38 in the Renografin group (11 
phase 2 and 27 phase 3). The sex distribution was virtually 
identical: 37 males and three females in the iodamide 
group and 35 males and three females in the Renografin 
group. Ages ranged from 22 to 79 years (average 49.8) 
in the meglumine iodamide group and from 21 to 79 years 
(average 48.7) in the Renografin-60 group. Body weights 
ranged from 39.1 to 101.8 kg (average 73.5) and from 
35.4 to 111.8 kg (average 70.9), respectively. 

The most common clinical indication for intravenous 
urography was urinary tract disease, with hypertension, 
abdominal abnormality, back pain, and postsurgical 
workup among the less frequent indications. 

In the iodamide group, two patients had impaired renal 
function before the study (one mild and one moderate). In 
the Renografin group, two patients had mildly impaired 
renal function at the outset. All other patients had normal 
function. Of those who received meglumine iodamide, four 
patients had pretreatment serum bilirubin levels in the 
range of 1-2 mg/100 ml, the remainder being less than 
1 mg/100 ml. In the Renografin group, five patients had 
serum bilirubin levels between 1 and 2 mg/100 mi and one 
patient between 2.1 and 3 mg/100 ml. The remainder 
were normal. 


Satisfactory Examinations 


The overall performance of the contrast agent was 
judged satisfactory for all patients given meglumine 
iodamide and for 37 of the 38 given Renografin-60. A 
radiologic diagnosis was possible for all patients in both 
drug groups. Films were considered normal in 30 patients 
given meglumine iodamide. Radiologic diagnoses in the 
other 10 patients included genitourinary tract diseases 













































































































































































such as renal calculi, ureteral obstruction, prostatic tumor, 
prostatic enlargement, bladder distortion, ileal loop, urine 
retention, and sponge kidney. The radiographs were con- 
sidered normal in 31 patients given Renografin-60. Radio- 
logic diagnoses in the other seven patients included renal 
calculi, renal cyst, renal vascular abnormality, ureteritis, 
and urine retention. 


Degsee and Speed of Opacification 


The degree of opacification produced at each of the five 
sites is shown in table 1. If bilateral sites were present, the 
better side was recorded. Examples of the degree of opaci- 
fication are demonstrated in figures 2 and 3. It should be 
noted that some films were not evaluated because they 
were technical failures or for some reason were not taken. 
Others were taken with certain areas purposely coned off 
(e.g., many of the 1—5 min films did not include the lower 
ureters or bladder). 

As evident from table 1, meglumine iodamide generally 
produced more dense opacification than did Renografin-60 
in all sites evaluated. The number of dense opacifications 
seen with iodamide was significantly greater in the calyces 
at 5, 10, 20, and 30 min (P < .01) and in the ureters at 
20 min (P < .01). Similarly, the greater number of dense 
opacifications of the pelves was statistically significant at 
20 and 30 min (P < .05). 

The time required to produce maximum opacification 
of the five sites was also tabulated. No particular advantage 
could be ascribed to either drug at any site within the 
urinary tract. 


Laboratory Abnormalities Observed 


Of the 4O patients who received meglumine eodamide, 
16 showed a total of 38 laboratory abnormalities (27 at 
24 hr and 11 at 72 hr). Eleven of these abnormalities were 
seen on urinalysis (oxalate crystals, urate crystals, or 1+ 
proteinuria), 12 in the hemogram (relative leukocytosis, 
relative lymphopenia, and one case each of 7% eosinophilia 
and 3% basophilia), six in renal function (average blood 
urea nitrogen rise of 4 mg/100 mi and creatinine rise of 
0.2 mg/100 ml), seven in liver function (average SGOT 
rise of 45), and two in other blood chemistry areas. 

Of the 38 patients given Renografin-60, 12 patients had 
a total of 17 abnormalities (15 at 24 hr and two at 72 hr). 


Six abnormalities were noted on urinalysis (proteinuria or 
phosphate crystals), seven in the hemogram (relative 
leukocytosis, one decreased platelet count, and one case 
each of 7% eosinophilia and 2% basophilia), three in renal 
function tests (average creatinine rise of 0.25 mg/100 ml 
and a single rise in blood urea nitrogen of 6 mg/100 ml), 
and one in liver function test. 

All abnormalities identified in either group were mild. 
However, a greater number of measurable and seemingly 
drug-related chemical events occurred in the iodamide 
group. No drug-related abnormality persisted beyond 72 hr. 
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TABLE 1 
Degree of Opacification 








Time (minj Parenchyma Calyces Pelyes Ureters Bladder 
haan . loda- Reno- loda. Reno- loda. Reno Joda- Reno- loda- Renos 
mide grafin mide grafin mide grafin mide grafin mide grafin 
1: 
Dense...... 21 17 O 1 0 Q 1 0 0 
Pant nhs ns 1S 15. 70- 10 3 8 1 3 O O 
None....... 2 3 24 25 32 27 35 3 13 13 
Not reported. 4 3 4 3 4 3 4 27 25 
3: 
Dense 9 11 24 20 24 22 9*9 O O 
Faint... 23 19 9 15 4 10 12 16 5 7 
None.... 4 6 3 1 8 4 15 11 8 6 
Not reported 4 2 4 2 4 2 4 27 25 
5R: 
Dense 5 6 38 25 36 29 25 20 5 1 
Faint... 18 17 2 10 2 6 12 13 3 9 
None... 17 13 O 1 2 ] 3 3 8 5 
Not reported QO 2 Q 2 Q 2 O 2 24 23 
10: 
Dense. 4 39 26 37 31 31 25 24 20 
Faint... 14 5 ] 10 2 5 6 11 10 10 
None....... 22 8 Q O 1 O 3 0 2 2 
Not reported. © 0 2 QO 2 O 2 4 6 
20: 
Dense...... 5 4 38 24 38 28 32 19 34 33 
Faint....... 12 11 2. 12 2 8 2. T9 2 4 
None....... 23 2 Q 1 O 1 1 3 2 O 
Not reported. O 1 Q 1 O 1 O 1 2 ] 
30: 
Dense 3 O 34 15 34 23 22 15. 36. 31 
Faint....... 12 14 6 18 6 12 312 16 2 4 
None 25 21 O 1 O 1 6 3 1 O 
Not reported. 0O Q 4 O 4 O 4 1 3 
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Adverse Reactions 


The adverse reactions noted for the two drugs were 
similar in number, nature, and severity (table 2). In neither 
group was a severe reaction encountered. Nine patients 
in the iodamide group (22.5%) had a total of 14 adverse 
reactions, and seven in the Renografin group (18.4%) had 
a total of 11 adverse reactions. Because of the small num- 
bers, these differences are not statistically significant. No 
correlation was found between the adverse reactions en- 
countered and any of the other parameters measured or 
other historical data obtained. 


Discussion 


Both drugs showed a high degree of overall effectiveness. 
These results generally substantiate impressions from 
earlier clinical trials [2-9]. While slightly more patients in 
the iodamide group experienced side effects, none were 
significant. Indeed, in a much larger series, no appreciable 
difference was noted between iodamide and diatrizoate [5]. 

While the number and types of laboratory abnormalities 
were greater in the iodamide group, no change noted 


would obviate the use of the drug. Further study is needed 
to assess whether these observations are valid in a larger 
series. Indeed if this difference is substantiated and no 
offsetting advantage proven, then todamide would have 
to be considered a secondary choice. 

On the other hand, possible advantage was shown in 
that more dense opacification was obtained with iodamide 
in those areas where the thickness of the opacified urine 
column is least (i.e., calyces, pelves, and ureters). How- 
ever, since many routine examinations are concluded after 
15—20 min, this observation may not have a great deal of 
clinical importance. 

As noted earlier, some preclinical studies indicated a 
greater clearance of iodamide compared to diatrizoates 
and iothalamates, presumably due to the greater degree 
of tubular secretion of iodamides |1]. The improved opaci- 
fication probably reflects this, since the two groups studied 
were similar in all other respects. While the difference in 
total iodine given to the patients in the two groups could 
account for the observation, we feel it unlikely because 


the difference is so slight (approximately 495) 
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Fig. 2. — Faint (A) and dense (B) nephrogram effect. 


TABLE 2 


Patients with Adverse Reactions 











mide: 
53M. uas 50.0 Blood pressure increase 
£4. Fu aeu oo UOI Urticaria. pris: 
A0.M.. 50.0 Nausea, retching 
42. M 50.0 Urticaria 
75. M 50.0 Blood pressure increase 
26. M 500 Sneezing. pruritus, burning 
of throat 
23.M 500 Nausea 
34, M 50.0 Retching, flushing 
66, M a 50.0 Nausea. gagging 
Renografin-60: 
35,M 50.0 Nausea. blood pressure increase 
36,M.. 500 Urticaria 
42. M. 50.0  Urticaria, pruritus 
59. M . 374 Blood pressure decrease" 
29M | 473 Urticaria 
46,M.. 500  Urticaria 
21, F . 37.1  Hysterical reaction, laryngeal 


edema, blood pressure increase 


Meglumine ioda- 





Uniess otherwise indicated. all reactions were mild 
" Moderate reaction 

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































If the increased opacification with iodamide is substan- 
tiated in more extensive clinical trials, then it has potential 
advantage in that less contrast agent could be routinely 
used to obtain satisfactory examinations. It seéms clear 
that iodamide offers at least a generally equivalent alter- 
native to other contrast agents presently available for 
intravenous urography. 
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Fig. 3. —Faint (A) and dense (8) collecting system opacification. 
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The Radiology of Ex Vivo Renal Perfusion and Autotransplantation 


DEREK P. STABLES,! JOHN TAUBMAN,! JOHN W. HILTON,! PETER M. RONAI,! 
AND CHARLES W. PUTNAM? 


The radiologic findings in 16 patients subjected to ex 
vivo renal perfusion and autotransplantation are reviewed. 
Preoperative excretion urography and renal arteriography 
are essential to define ureteral and arterial anatomy: renal 
scintiangiography and renography are useful for baseline 
studies. Plain radiographs should be obtained during 
nephrolithotomy. Intraoperative renal arteriography 
should be reserved for patients who require more precise 
definition of vascular anatomy or verification of adequate 
repair after a difficult dissection. Postoperative scinti- 
angiography is required on the first day to exclude arterial 
occlusion. Renography and urography to evaluate auto- 
transplant anatomy and function should be deferred for 
about 3 weeks, unless there is clinical evidence of a 
complication. 


Introduction 


Successful autotransplantation of a kidney from the flank 
to the iliac fossa was first described in 1963 [1] for the 
treatment of proximal ureteral injury. The scope of this 
operation was broadened by the development of methods 
of isolated perfusion with balanced electrolyte solutions 
at low temperature [2, 3], that allow dissection of the 
kidney in a bloodless field and heterotopic return of a viable 
organ many hours after its removal. The techniques of 
ex vivo perfusion and autotransplantation that allow 
salvage of kidneys that might otherwise be inoperable 
are used for: (1) problem cases of renal artery stenosis 
[3—6] or aneurysm [7], (2) extensive calculi or tumor in 
one or both kidneys [5, 8, 9], and (3) inadequate ureteral 
length due to injury [1, 5], tumor [10], or tuberculosis TI. 

This report describes radiologic assessment preopera- 
tively in the selection of cases, postoperatively in the 
detection and evaluation of complications, and intra- 
operatively in some cases. 


Clinical Material 


Sixteen patients were treated by renal autotransplanta- 
tion at the University of Colorado Medical Center and the 
Veterans Administration Hospital in Denver between 
September 1972 and June 1975. Detailed reports of the 
clinical features and surgical techniques have been pub- 
lished for 10 of these cases |3, 5, 8, 12]. Table 1 lists the 
outcome of the operations and the major contributions of 
uroradiologic examinations to patient management. 


Preoperative Radiology 


Features specifically relevant to renal autotransplanta- 
tion include the following. 

Arteriographic evaluation of distal extent of stenoses. 
This was critical in eight of the 12 cases of renal artery 
stenosis. It is likely to be equally important in other series 
of autotransplants, since there are more conventional 
operations for proximal stenoses. Selective arteriography 
is almost essential, and contralateral posterior oblique 
projections are particularly valuable for display of the 
primary divisions and segmental arteries. A slight change 
in the degree of obliquity may define a multifocal stenosis 
more precisely (figs. 1A and 18). 

Number of renal arteries. Arteriography should be per- 
formed whatever the indication for autotransplantation, 
so the surgeon can be forewarned if there is more than 
one renal artery to be perfused. 

Origin of ureteral branch of renal artery. The surgeon 
should make every effort to preserve this vessel. It is often 
easier to see on intraoperative arteriography (fig. 10} 

Anatomy of iliac arteries. End-to-end anastomosis of the 
renal artery to the hypogastric artery is the preferred 
technique. A low aortic injection and filming sequence will 
often be necessary. One hypertensive patient in this series 
required endarterectomy of a hypogastric atheromatous 
plaque before the arterial anastomosis could be 
accomplished. 

Ureteral duplication. This anomaly, particularly if com- 
plete, may influence the surgeon to maintain ureteral 
continuity during autotransplantation (see fig. 4) because 
of the complexity of ureteroneocystostomy of two ureters 
i13]. 

Preoperative function by scintiangiography and reno- 
graphy. Apart from any contribution they make to the 
establishment of a preoperative diagnosis, these studies 
are necessary for postoperative comparison (fig. 1G). 
Renography can also give valuable information about the 
function of the opposite kidney in patients with unilateral 
renal artery stenosis [14]. 

Intraoperative Radiology 


Arteriography 
Indications. Of the five patients subjected to ex vivo 
angiography, the objectives in four were to define the 
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TABLE 1 
Outcome of Autotransplantation and Radiologic Findings 
Resolution ] Radiologic Findings 
Patient No. of Problem Preoperative intraoperative Postoperative 
Renal artery disease: 
I accion Hkh wy eo ee Pun Cured Distal extension beyond Distal extent identified, Normal 
main renal artery of ureteral artery identified 
? degree 
PI PET E TEE a IE Cured Distal extension beyond No extension beyond main Mild upper ureteral 
main renal artery? renal artery obstruction 
e onus x qeu ete eae Cured Distal extension beyond No extension beyond main Normal 
main renal artery?; ure- renal artery 
teropelvic duplication 
"crc Cured Aortic aneurysm and left Normal 
renal artery stenosis 
Oy: Aik oem ALI E RW, 2NR Cured Main renal artery occlusion Normal 
Os 212. bot bg ee eure Cured Aortic aneurysm and right Normal 
renal artery stenosis 
YP Re EE" Cured hone Normal 
 "— — Sea at Improved* Distal extension beyond Normal 
main renal artery, internal 
liac artery atheroma 
SE. aa Sinani Gabon enh be Improved’ Dissecting aortic hematoma Worsening of preexisting 
with left renal artery ureteropelvic junction 
occlusion obstruction 
[20 ng Fee ete Improved” Stenosis of bypass graft Moderate upper ureteral 
to renal artery obstruction 
Ee PTT" Unimproved Distal extension beyond No extension beyond main Segmental infarction; mild 
main renal artery? renal artery upper ureteral obstruction 
a ee ee eee eee Unimproved Tight stenosis of anterior Confirmation of adequate Complete infarction 
primary division repair 
Parenchymal or pelvi- | 
calyceal disease: 
Wate axes dent qd Cured Renal cell carcinoma in Urine leak from calyx 
solitary kidney; double 
renal artery supply to tumor 
UD ORDRE Cured Multiple calculi in solitary Adequate removal of calculi Proximal ureteral strieture 
kidney; single renal artery requiring intubated 
ureterostomy 
|o PP E Unimproved Bilateral multiple renal cell Correct identification of 
carcinomas, double right segmental artery supply to 
and single left renal arteries tumors; procedures 
complicated by infarction 
Short ureter: 
DD auhsd4aesbes ius Cured Distal ureteral stricture after Ureteral stricture requiring 


percutaneous nephrostomy 
and ureteroneocystostomy 


multiple operations for 
vesicoureteral reflux 


TN rere rar ta a t Rt ROE TE TT rrr rr A ART e a a a a i i a i S eer He n n TS A rm m a on i 


Note, — Kidney survived in all patients except 12 and 15. Patients 1 and 15 had bilateral autotransplantation. 
“Improved management with lower dosage of hypotensive drugs. 


distal limit of renal artery stenosis and in the fifth to 
identify the segemental arteries supplying multiple renal 
cell carcinomas. Two of these five patients had incomplete 
arteriography at the referring hospitals, and we considered 
intraoperative arteriography preferable to a second pre- 
operative examination. While the other three patients had 
excellent preoperative studies, additional information was 
later obtained from intraoperative arteriography (figs. 1C 
and 1D}. Ex vivo arteriography was also performed on 













































































one kidney to verify the adequacy of a particularly difficult 
repair of a stenosis of the anterior primary division (fig. 2) 
prior to revascularization. 

Technigue. A preliminary film to establish correct ex- 
posure is essential because of variations in anode-film 
distance and kidney size. A single film in a cardboard 
cassette is exposed at the end of a rapid hand injection 
of contrast medium through an arterial inflow side arm 
of the perfusion apparatus [3]. Depending on kidney size, 























RENAL AUTOTRANSPLANTATION 


5—10 ml of 60% meglumine iothalamate diluted with 
saline to a 40% concentration is used. The kidney is then 
flushed with perfusate and the venous effluent discarded 
to avoid recycling of contrast medium. 

Advantages. Improved resolution due to diminished 
scatter and use of nonscreen film is not the only benefit; 
arterial traction will unfold kinks that obscure the extent 
of a multifocal stenosis (fig. 3). 

Complications. infarction of both kidneys in a patient 
with bilateral renal cell carcinoma was attributed t6 the 
inappropriate use of 50% sodium diatrizoate and 76% 
meglumine sodium diatrozoate. These probably crystallized 
under the conditions of ex vivo perfusion at 4°C. Details 
of this case have been published with relevant experi- 
mental data [12]. There were no similar complications 
with 40% meglumine iothalamate. 


Plain Radiography 


Radiographic control of the extraction of multiple calculi 
is much easier under conditions of ex vivo perfusion than 
with the kidney vasculature attached. We have had no 
experience of fluoroscopic monitoring of stone removal, 
advocated by Gil-Vernet and colleagues [9]. 


Postoperative Radiology 
Methods of Study 


Renal Scintiangiography. The peak flow rate per unit 
area over the autotransplanted kidney should be similar 
to that over the adjacent common and external iliac ar- 
teries, and there should be uniform perfusion of the 
kidney (fig. 2C). The study should be performed as soon 
as possible after surgery in order to detect arterial occlu- 
sion while renal salvage may still be possible. Anterior 
views are required, as with renal allografts. 

Renography. Anterior views are also required for this 
examination. The image of the autotransplant should seem 
superior in quality to that of the normal flank kidney, if 
the patient has one and it is within a large field of view of 
the gamma camera, because of greater attenuation of the 
emission from the posterior kidney. Renography may show 
impaired transit of Hippuran" on the first postoperative 
day in the presence of normal perfusion, presumably due 
to acute vasomotor nephropathy (acute tubular necrosis) 
(fig. 2C). However, this sign is probably not of great 
clinical importance unless the autotransplant is the pa- 
tient's only useful kidney; in most cases renography can 
be deferred for 2—3 weeks. 


Excretory urography. |f ureteral continuity was main- 
tained, the kidney will be positioned in the ipsilateral iliac 
fossa, either upside down (fig. 4) or the original way up 
(fig. 5), and the redundant ureter(s) will pass up to the 
pelvic brim before turning down toward the bladder. If 
ureteroneocystostomy was performed, the kidney usually 
will be positioned in the opposite iliac fossa with little or 
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no redundant ureter (fig. 17). Postoperative edema can 
be expected after any ureteral anastomosis, and it is best 
to defer excretory urography for 2—3 weeks. 

Renal arteriography. M is probably wise to perform 
postoperative arteriography on the first few cases in any 
autotransplantation program to ensure that there are no 
unsuspected surgical errors, particularly if multiple arterial 
anastomoses have been required (fig. 1£). injection into 
the distal aorta or ipsilateral common iliac artery sufficed 
in our cases without the need for selective catheterization. 
Normal anastomoses are often so smooth that their precise 
location cannot be visualized arteriographically (fig. 1£). 


Abnormal Findings 


The abnormal appearances found postoperatively, other 
than signs of acute vasomotor nephropathy (acute tubular 
necrosis), were as follows. 

Complete renal infarction. This was recognized during 
surgery in one patient and postoperatively by renal scinti- 
angiography in another (fig. 2D). Diagnosis of this compli- 
cation. should be made only when there is complete 
absence of perfusion of the transplant in comparison with 
normal perfusion of the adjacent tissues, not merely 
because the renal outline cannot be defined (fig. 2£). 

Postoperative ureteral strictures. These were recog- 
nized in two patients by increasing dilatation of the 
collecting system and were surgically repaired. Additional 
radiologic help was provided to one of these patients by 
temporary percutaneous nephrostomy (fig. 6}. 

A preexisting mild congenital ureteropelvic junction 
obstruction in one patient became more pronounced, and 
mild upper ureteral obstruction developed in three other 
patients; none of the ureters in these patients were 
divided during surgery (fig. 38). The mechanism of this 
change is unknown since none required exploration, but 
possibilities include periureteral adhesions caused by the 
extensive dissection of the renal sinus and upper ureter, 
or ureteral ischemia. Even though special attention is paid 
to preservation of the ureteral branch of the rena! artery, 
ureteral ischemia could result from the use of soft ureteral 
clamps to prevent back-bleeding during many of the 
operations [5, 8]. Until the incidence and significance of 
this complication are better understood, periodic uro- 
graphy should be performed perhaps at yearly intervals 
initially. 

Segmental renal infarction. This occurred in one patient 
who required two arterial anastomoses for a double renal 
artery supply. Segmental absence of perfusion [15] was 
identified on scintiangiography, and the diagnosis was 
confirmed by arteriography (fig. 7). The patient remained 
hypertensive. 

Urine leak. In one case excretory urography confirmed 
the leak to be renal rather than ureteral. It proved to be a 
complication of extensive partial nephrectomy rather than 
autotransplantation [5]. 





Figure 1 continues next page. 
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Fig. 2.— A-D, Case 12. A, Preoperative arteriogram showing short tight stenosis (arrow) restricted to distal end of anterior division of right renal 
artery. B, Intraoperative arteriogram at conclusion of difficult ex vivo dissection confirming absence of narrowing at suture line (arrows). C, Renogram on 
first postoperative day showing uniform perfusion with glucoheptonate (top row) but slow uptake and failure of clearance of Hippuran' (middle and bot- 
tom rows) by autotranspiant. Bladder activity derived from contralateral norma! kidney. D, Renogram on third postoperative day showing 
lack of perfusion of autotransplant compared to surrounding tissues indicating infarction due to renal vein occlusion. Activity in bladder (arrow) derived 
from previous localizing dose of tracer excreted by contralateral kidney. £, Case 16. 7op, Renogram showing absence of renal definition. This sign alone 
should not be misinterpreted as evidence of infarction. Bottom, Subsequent study showing good perfusion (arrow). 











Fig. 3.— Case 2. Intraoperative arteriogram. Arterial traction has 
straightened major branch arteries; preoperatively, kinks pre 
curate assessment of distal extent of medial fibroplasia. Spa: 
resulting from traction should not be misinterpreted as disease. 
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Fig. 5. — Case 10. Excretory urogram after renal autotransplantation 
without ureteral division. Left kidney dropped down into left iliac fossa; 
ureter runs down, then up (arrows) to pelvic brim before turning down 
toward bladder. Mild proximal ureteral obstruction of uncertain cause 20 
months after surgery. 
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Fig 4 Case 3 Excretory urogram after renal aut 
that preserved ureteral continuity Kidney. invertec 
moiety became caudal (arrow). facilitating arterial ar 
moses Preoperative urography showed right ureteral dupl 
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Fig. 6. — Case 16. Antegrade pyelogram showing severe partial obstruc- 
tion at ureternoeocystostomy (arrow) performed in association with 
autotransplantation of patients only useful kidney. After 1 month of 
satisfactory diversion by this percutaneous nephrostomy, ureteroneo- 
cystostomy was revised. Visualization of contralateral ureter due 
to vesicoureteral reflux. 
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Fig. 7 — Case 11. Postoperative arteriogram showing occlusion of two 


major branches (arrows) of renal artery Patient remained hypertensive. 


10 


11 


12. 


12 


14. 


. Murphy GP, Staubitz WJ, Kenny GM: Renal autotrans- 
plantation for rehabilitation of a patient with multiple urinary 
tumors. J Uro/ 107:199—202, 1972 

Van Cangh PJ, Otte JB, Van Ypersele De Strihou C, Coche 
E, Alexandre GP: Renal autotransplantation for widespread 
ureteral lesions: report of 4 cases. J Urol 113:16—80, 1975 
Corman JL, Girard R, Fiala M, Gallot D. Stonington O, 
Stables DP, Taubman J, Starz! TE: Arteriography during ex 
vivo renal perfusion. A complication. Urology 2:222—2206, 
1973 

. Amar AD: Reimplantation of completely duplicated ureters. 
J Urol 1407:230-232, 1972 

Farmelant MH, Sachs C, Burrows BA: Prognostic value of 
radioisotopic renal function studies for selecting patients 


with renal arterial stenosis for surgery. J Nuci Med 11:743— 
748, 1970 


Freeman LM, Meng CH, Richter MW, Blaufox MD: Patency 
of major renal vascular pathways demonstrated by rapid 
blood flow scintiphotography. / Uro/ 105:473—481, 1971 































































































Micro-Balloon Catheter for Superselective Angiography and 
Therapeutic Occlusion 


PAUL H. PEVSNER! 


A miniature (0.5 mm) flow-directed balloon catheter with 
two different silastic balloon tips has been developed. One 
tip is used for perfusion; the other can be inflated and 
released to produce vascular occlusion. Examples of the 
developmental work in dogs and clinical use in patients 
are presented. 


In 1930 Brooks [1] reported embolizing a posttraumatic 
carotid-cavernous fistula with muscle marked with a silver 
clip injected directly into the internal carotid artery. Since 
then several investigators [2—6] have presented variations 
of the same approach, using either particulate matter or 
small catheters with detachable distal balloons to occlude 
major intracranial fistulae. 

Particulate matter is notoriously nonselective. Therefore, 
a catheter would seem a more selective and predictable 
approach to the problem. 





Fig. 1. — A, Normal canine vertebral angiogram performed with no. 5 French polyethylene catheter showing C2 branch (arrow) and ante 
artery (double arrows). B, Vertebral angiogram showing occlusion of proximal orifice of left C2 arterial branch by inflated balloon catheter ( 
Vertebral angiogram after 10 min occlusion of C2 branch, showing deflated balloon catheter within orifice (arrow). No evidence of arterial spasm in 
anterior spinal artery (double arrows) or C2 branch. 
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Basic Requirements 


The following criteria for such a catheter are requisite. 

1. The catheter should be totally flow directed and small 
enough to pass into vessels with an inside diameter of 
0.5—1.0 mm without producing arterial spasm (fig. 1). 

2. It should be constructed for use in superselective 
angiography with water soluble contrast media, or for 
the injection of low viscosity polymers or chemothera- 
peutic agents (fig. 2). 

3. The detachable balloons should remain inflated in 
vivo for at least 2 months to insure permanent occlusion 
of fistulae or aneurysms (fig. 3). 

4. Detachment of a distal inflatable balloon should be 
possible without the use of polymers or coaxial catheter 
systems. 

5. The catheter must be fashioned so that absolute 
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Fig. 2. —A, Perfusion balloon catheter in proximal internal carotid artery of dog (arrows). B, Subtraction detail film showing dilated contrast-filled 
balloon tip (double arrows) and catheter (arrow). C, Subtraction film showing balloon catheter (arrow) and dilated balloon tip with distal-escaping contrast 


media (triple arrows). 


control of the detachable balloon is constantly maintained 
with respect to inflation, deflation, position, and preven- 
tion of premature detachment (fig. 4). 


6. It should be possible to use the catheter in a delivery 
System that could provide instant angiographic verification 
of its position (fig. 5). 


Description of Catheter 


| have developed a polyethylene catheter, soon to be 
available commercially, which fulfills the above require- 
ments. lt was constructed with two different silastic distal 
balloon tips — one for superselective angiography or per- 
fusion, and one for detachment and vascular occlusion of 
aneurysms, fistulae, or major feeders of angiomata (fig. 6). 


The balloons shown in figure 6 are slightly inflated. The 
uninflated outside diameter of the distal balloon portion 
of both catheters is 0.6 mm, and the outside diameter of 
the catheter tubing used for both balloon tips is O.4 mm. 
The dark catheter in figure 6 has a perfusion tip, and the 
light one a detachable balloon tip. Both balloon tips are 
made in multiple lengths and inflatable sizes as needed for 
specific purposes. The proximal portions of both balloon 
tips are tightly stretched onto the distal portion of the 
polyethylene catheter. 


Perfusion Balloon Tip 


The perfusion balloon tip is constructed so that the 
distal opening will only allow contrast media, elastomer, 
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Fig. 3. — Anterposterior (A) and lateral (B) views showing inflated detached balloon catheter (arrow) in external carotid artery of dog piaced 3 months 
before examination and inflated with water soluble iodinated angiographic contrast media. 


or other perfusate to escape after a predetermined degree 
of inflation of the balloon. This has two advantages: (1) 
the inflated balloon will, by virtue of its inflation, achieve 
a parachute effect for flow direction; and (2) once the 
balloon is in position for perfusion, the balloon catheter 
can be inflated to occlude the vessel being perfused, 
preventing reflux of perfusate. Reflux can be a serious 
complication during embolization using particulate matter 
or elastomer. 


Detachable Balloon Tip 


The mechanism for release of the distal inflated balloon 
is as follows. The distal balloon tip catheter is placed in 
the desired position. Then the balloon is inflated with 
radiopaque contrast media or elastomer until its wall is in 
firm contact with the intimal lining of the vessel and the 
pressure within it exceeds that of the coefficient of 
friction holding the proximal portion of the distal balloon 
tip onto the polyethylene catheter. When this point is 
reached, the contrast material or elastomer will leak 
around the walls of the polyethylene catheter, and with 
slight tugging the balloon will be released. The stretched 
walls of the proximal portion of the balloon, no longer 
held apart by the catheter, come together creating a firm 
seal that prevents the balloon from deflating. The balloon 
tip requires an internal pressure of 1.75 kg/cm? before 


it will release from the catheter. This provides a wide 
margin of safety to prevent accidental or premature 


release. 


Technique for Use 


A no. 5 French polyethylene catheter (1.7 mm OD, 
1.1 mm ID) is used to selectively catheterize the artery 
of choice via the axillary, femoral, or common carotid 
artery, using the Seldinger technique. A proximal flushing 
hub (Becton-Dickinson Co., Rutherford, N.J.) is then 
attached to its proximal end (fig. 7). A balloon catheter 
filled with radiopaque water soluble contrast media is 
pushed through this hub into the no. 5 French catheter. 
The balloon catheter is physically propelled by the angio- 
grapher, and a constant heparanized flush solution is 
injected through the Luer-Lok side arm in the midportion 
of the hub (fig. 7). The proxima! wing screw on the hub 
can be tightened sufficiently to allow propulsion of the 
balloon catheter without significant leakage of flush solu- 
tion or back bleeding from the artery. A Touhy- Borst 
adapter (fig. 7) is used on the proximal ends of the no. 5 
French catheter and the balloon catheter. 

Under fluoroscopic control, the tip of the contrast-filled 
balloon catheter is passed beyond the distal end of the 
no. 5 French catheter, whereupon the balloon is inflated. 
At this point, both blood flow and direct manipulation by 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fig. 4. — Anteroposterior (Aj and lateral 
(B) views of canine skull showing two in- 
flated detached balloons. larger balloon in 
external carotid artery (doub/e arrows) and 
smaller balloon in middie cerebral artery 
larrow). C, Anteroposterior subtraction 
angiogram verifying occlusion of external 
carotid artery by larger balloon (double 
arrows). Faint visualization of small balloon 
(arrow) which occludes right middle cere- 
bral artery Internal carotid—external caro- 
ud anastomotic artery (curved arrow). Note 
left middle cerebral artery (triple arrows). 
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Fig. 5. —A, Lateral angiogram of left posterior parietal angioma fed 
principally by pericallosal artery. B, Balloon catheter (arrows) in distal 
pericallosal artery with distal uninflated balloon tip (triple arrows). C, 
Angiogram verifying position of balloon tip (triple arrows) in distal 
pericallosal artery. 





Fig. 6 — Slightly inflated detachable balloon (double arrows) and 
perfusion balloon catheters (arrow). 


the angiographer propel the balloon catheter distally. 
Selectivity is controlled by successive inflation and defla- 
tion of the balloon tip. Since the natural forces of fluid 
dynamics will tend to thrust the balloon into any arteria! 
branch orifice large enough to accept it (e.g., the opthalmic 
artery in the carotid siphon), inflation of the balloon tip 
larger than such an orifice will prevent entry and allow 
easy distal passage. 

Above the level of the origin of the anterior choroidal 
artery, the balloon catheter tends to pass into the M1 
segment, since blood flow is generally greater in the 
M1 than in the A1 segment. Contralateral carotid artery 
compression can change this flow gradient and allow the 
balloon catheter to pass into the A1 segment. Angiography 
can be performed via the Luer-Lok side arm of the proximal 
flushing hub through the no. 5 French catheter around 
the balloon catheter to check the exact intravascular 
position of the balloon catheter (fig. 5C). Once the desired 
position is obtained, selective angiography, perfusion, or 
balloon release may be achieved. 

In summary, a flow-directed balloon catheter with both 
detachable and perfusion tips has been developed that 
will allow for either vascular occlusion or perfusion, both 
with a high degree of safety, control, and reliability. 


ACKNOWLEDGMENTS 


i thank David C. Dillard and Tom W. Fouts for technical 
assistance and Judy Lee for secretarial work in preparing 
the manuscript. 





230 





REFERENCES 


. Brooks B: The treatment of traumatic arterio-venous fistula. 
South Med J 23:100—126, 1930 

.Luessenhop AJ: Artificial embolization of inoperable arterio- 
venous malformations, in Cerebral Angiomas, edited by Pia 
HW, Cleave JRW, Grote E, Zierski J, Berlin, Springer, 1975, 
pp 198-201 

. Hilal S, Michelsen WJ, Driller J: Pod catheter: a means for 
small vessel exploration. J Appi Phys 40:1046, 1969 


. Kricheff IK, Madayag M, Braunstein P: Transfemoral catheter 



































PEVSNER 


Fig. 7.— Entire balloon catheter 
system with slightly inflated detach- 
able balloon catheter (arrow), Touhy- 
Borst adapters (double arrows), 
proximal flushing hub {triple arrows), 
and no. 5 French polyethylene 
catheter. 
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Polarized Projection of Stereo Cerebral Angiograms 
for Audience Viewing 


ALAN G. PRATT,!.2 E. LEON KIER,! STEPHEN L. G. ROTHMAN,! AND WILLIAM E. ALLEN, HH 


A simple and inexpensive method for producing stereo 
angiographic images for projection to large audiences is 
presented. Two 35 mm images are produced using a con- 
ventional reflex camera and direct positive film. ‘When 
properly taken, these film chips can be mounted in stereo 
mounts and projected using a polarized light stereo 
projector. 


Introduction 


Stereoscopy has been applied to cerebral angiography 
for two decades [1], and we have found it extremely 
helpful in our neuroradiologic practice. But the fact that 
stereo films can be viewed by only one or two individuals 
at a time has been cumbersome and time consuming. We 
searched for a photographic method which would enable 
a large group to simultaneously view a stereo angiogram. 

The twin lens camera developed for conventional stereo 
photography is not well suited to photography and pro- 
jection of stereoscopic x-ray films. Although satisfactory 
stereo angiograms are included in atlases by Bassett [2] 
and Leighton [3], in our experience the 16 mm twin lens 
stereo camera they used did not yield reproducible and 
satisfactory results, despite detailed directions from the 
manufacturer. This paper describes a simple method for 
polarized projection of films photographed with a 35 mm 
single lens reflex camera. 


Method 
Basic Principles 


Certdtn aspects of the method result from the fact that 
the 35 mm film can only be mounted in the stereo frame 
with the long edge horizontal (fig. 1). The stereoscopic 
projector is designed to project the stereo shift in the 
horizontal axis. Photography is greatly simplified if the 
stereo shift or angulation is parallel to one edge of the 
x-ray film; therefore, the head should be positioned to 
make this possible. 


Radiographic Technique 


Two separate injections are performed in cases requiring 
stereo angiography. Most of our stereoscopic examina- 
tions were performed in the lateral projection with a 
magnification of 1.6. The first run ts performed with the 
canthomeatal line perpendicular to the floor and the 
central ray parallel to the floor. The centering of this run 
is marked on the patient's head. A second injection is 
then performed with the lateral tube angled 6'—7* toward 
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the floor (i.e., toward the occiput with the same patient 
positioning). The tube is raised to bring the localizer to 
the previous center marked on the patient's head, and the 
film changer is adjusted to receive the center of the beam 
(fig. 2). Although our work was done with a 1.6 magnifica- 
tion, the method can be used with different magnifications 
or without magnification, as long as the radiographic grid 
is oriented parallel to the tube angulation. 

Installations for obtaining stereo angiograms by alter- 
nate exposures from twin tubes mounted 6° apart or from 
twin anode tubes during the same injection have been 
described [1, 5-91]. Other authors [4] have obtained a 
stereoscopic effect by shifting or rocking the head on 
sequential exposures. 


Photography 


The axis of the stereo shift must be parallel to the long 
axis of the 35 mm frame during photography for proper 
mounting and projection of the stereo angiogram, When 
the radiographs have been obtained, the edge of the 
radiograph and the canthomeatal line will both be parallel 
to the long axis of the 35 mm frame; this greatly facilitates 
photography. 

Films from the two lateral runs are viewed on a Stanford 
x-ray stereoscope (Schneeman Electronics, Grants Pass, 
Ore.), with the hand-held stereoscope (General Electric), 
or by the crossed eye viewing technique [10]. Selected 
pairs of films from the two stereo runs are then photo- 
graphed on direct positive film (Kodak type SO-185) or 
an intermediate film (Panatomic X) if multiple copies are 
desired. A photography stand with a horizontal x-ray 
iluminator is essential to avoid camera motion between 
exposures. The camera is adjusted to bring the field parallel 
to the edge of the illuminator. The first film is positioned 
on the illuminator surface parallel to its edge and taped in 
place. This brings the axis of stereo shift parallel to the 
long edge of the camera viewing field. 

After photographing, the corners of the film are marked 
on the illuminator face with a wax pencil before the film 
is removed. The first film is then superimposed on top 
of the second, and key landmarks in the direction of tube 
angulation, such as the nasion and occipital prominence, 
are aligned over a bright light. The films are then taped 
together. The pair is returned to the illuminator and re- 
positioned so that the edges of the first film are as pre- 
viously marked. The second film is then taped to the 
illuminator. When the first film is withdrawn, the second 


This work was supported by grant no. 5-TO1-NSO5646-05 NSRB from the National Institute of Neurological Diseases and Stroke. 
! Department of Diagnostic Radiology, Yale University School of Medicine, 333 Cedar Street, New Haven, Connecticut 06910. Address reprint 


requests to S. L. G. Rothman. 


? Present address: Department of Radiology, Lawrence General Hospital, Lawrence, Massachusetts 01842. 


Am J Roentgenol 128:231—233, February 1977 





232 





Fig. 1.— A, Stereo film holder with 35 mm film chip partially mounted. 
B, Properly mounted stereo pair. These must be photographed and 
mounted so long axis of stereo film holder parallels original radiographic 
stereo shift. 


film will lie in exact position for photography (fig. 3). 
Minor angulation of the canthomeatal line between injec- 
tions can be overcome by this superimposition process 
(fig. 4). 


Mounting 


The 35 mm film chips are mounted in either Realist 
stereo masks (no. 2120, Realist, Menomonee Falls, Wis.) 
or Emde Ultrathin Micro Glass-covered aluminum stereo 
mount frames (no. 100-EK, Emde Products, Los Angeles, 
Calif.) (fig. 1). The projected area of each film chip is a 
23 mm square rather than the usual 23 X 34 mm rec- 
tangie. Photographic framing should be planned with this 
in mind. The unprojected portion lies centrally in the mask, 
and the chip itself should be mounted with the area of 
interest offset toward the lateral margin of the mounting 
frame. A Kodaslide Stereo Viewer ll is useful for preview- 
ing the slides and determining if minor changes in mount- 
ing of the films within the frame are necessary. 


Projection 


A Triad model 500 stereo projector (Compco Corp., 
Chicago, Ill.) was used which has a polarizing filter for 
each lens; this provides visual separation of the images 
when the viewer is wearing polarized spectacles (Polaroid 
or GAF). A front surface reflecting screen such as Wonder- 
lite (Dalite Corp.) or Ektolite (Eastman Kodak) must be 
used to avoid the rotational dispersion of the polarized 
images which occurs with a conventional screen. The 
modern lenticular screen design which incorporates a 
slight wave to the reflecting surface (9/cm) across the 
width of the screen provides a satisfactory image over a 
much wider audience viewing angle. 
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Fig. 2. — Position of patient relative to x-ray tube and film changer in 
routine lateral (A) and stereo lateral (B8) projections. To produce stereo 
pair, x-ray tube is angled 6° toward occiput. Central ray should strike 
patient at same location in both films. itis usually necessary to lower film 
changer or raise table and x-ray tube to assure that radiographic image 
falis on center of fiim. 
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Fig. 3. — Registration of stereo films for 35 mm photography. Routine 
lateral film (A) is placed on view box with axis of stereo shift parallel to 
long axis of 35 mm frame Photograph is then taken and cornes of film 
are marked on surface of iluminator. After bony landmarks of stereo film 
(B) are superimposed on stereo film A, the two films are taped together. 
Pair is repositioned on dluminator so that edges of film A are as previously 
marked (C). Film 8 is then taped to illuminator and photographed after 
removal of fiim A. 


Discussion 


The ability to project a stereo angiogram using the 
system described has been very useful in preoperative 
clinical case conferences. Demonstration of the infiltrative 
nature of gliomas, detection of small areas of neovascular 
change, localization of avascular mass displacements, 
distinction of small berry aneurysms from an end-on 
course of vessels, and identification of the multiple vessels 
supplying and draining congenital arteriovenous malfor- 
mations are all greatly enhanced with stereo angiography. 
It is doubly effective when a group can simultaneously 
view and discuss these changes; our clinical colleagues 
were delighted to have this opportunity. 

The didactic presentation of vascular neuroanatomy has 
also been markedly enhanced by this approach. Differen- 
tiation of the insular and opercular loops of the middle 























































































































































































































































































































































































































































































































































































































































































































































































































































































































AUDIENCE VIEWING OF STEREO ANGIOGRAMS 
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Fig. 4. — Superimposition process when change in head position has 
occurred between filming of stereo pair. After photographing film A and 
marking its margins on illuminator, key landmarks of stereo pair in axis 
of stereo angulation are superimposed. Films are taped together and 
treated as in fig. 3. 


cerebral artery and separation of superficial and deep 
structures (e.g., the anterior and middle cerebral artery, 
the medial and the lateral superficial cortical veins, and 
the hemispheric and midline vascular structures in the 
posterior fossa) are only a few examples of topics whose 
presentation has been greatly facilitated by the ability 
to project a stereo angiogram. 
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Anatomic, Clinical, Surgical, and Radiographic Correlation of the 
Zygomatic Complex Fracture 


AMIL JAMES GERLOCK! AND DOUGLAS P. SINN? 


Understanding the mechanisms by which clinical signs 
and symptoms are produced is a prerequisite to the cor- 
rect appreciation of radiographic features. Radiographs of 
facial trauma are no different in this respect. This paper 
describes the specific clinical findings associated with 
each displaced bony fragment of the zygomatic complex 
fracture. Limitation of jaw movement and flattening of the 
cheek are produced by depressed fractures of the tem- 
poral process or zygomatic arch; unilateral epistaxis is a 
result of fractures of the zygomatic process of the maxilla 
or the floor of the orbit; paresthesia or anesthesia of the 
cheek results from fractures of the infraorbital process or 
orbital floor; unequal pupil heights is associated with frac- 
ture of the frontal process; and decreased extraocular 
muscle function with diplopia is caused by fractures of the 
orbital process, frontal process, or orbital floor. The 
clinical and radiographic findings are correlated with 
surgical management. 


Introduction 


Trauma to the zygomatic or malar bone of the face can 
produce multiple fractures and clinical findings. Char- 
acteristically, the body of the zygomatic bone itself is 
rarely fractured; instead, its weaker processes and their 
surrounding attachments are fractured and displaced [1]. 
Knight and North [2] recognized this injury as a clinical 
entity and referred to it as the malar fracture. Other names 
arezygomaticomaxillary fracture, zygomatic complex 
fracture, and tripod fracture. 

The most frequent clinical findings include (1) limitation 
of jaw ovement and flattening of the cheek, (2) unilateral 
epistaxis, (3) paresthesia or anesthesia in the distribution 
of the infraorbital nerve, (4) unequal pupil heights, and 
(5) a decrease in extraocular muscle function with diplopia. 
By understanding the mechanisms of the fractures of the 
processes of the zygomatic bone which cause these clinical 
findings and by correlating these clinical findings with the 
facial radiographs, a more accurate diagnosis and 
treatment plan can be formulated. 


Anatomy 


Commonly the zygoma is referred to as having a central 
bony mass or body from which three bony processes pro- 
ject (fig. 1). These processes are attached by sutural junc- 
tions to the frontal, maxillary, and temporal bones and 
correspondingly named [3]. Their roles in forming the 
bony facial skeletal framework and the temporal! fossa, 
orbit, maxillary sinus and contour of the cheek will be 
described and related to specific clinical findings. 





Clinical and Radiographic Findings 
Limitation of Jaw Movement and Flattening of Cheek 


The temporal process of the zygoma (fig. 1), a flat wing- 
like blade of bone extending posteriorly from the body of 
the zygoma, forms the anterior part of the arch which 
covers the lower portion of the tempora! fossa. The 
posterior part of this arch is formed from the zygomatic 
process, a long thin projection of bone projecting anteriorly 
from the temporal bone. These two processes fuse together 
at the zygomaticotemporal suture. The coronoid process 
of the mandible with its attached temporalis muscle tendon 
lies within the temporal fossa and must pass freely back 
and forth under the zygomatic arch when the mouth is 
opened and closed. 

When the body of the zygoma is depressed inward, the 
temporal! process can impinge on the coronoid process Or 
temporalis muscle tendon, and the patient will have dif- 
ficulty opening and closing his mouth (figs. 2A and 3). This 
occurs in about one-third of patients with a zygomatic 
complex fracture [4]. Flattening of the lateral contour of 
the cheek may also be present, since it is in part formed 
from the underlying bony support of the temporal process. 
Acutely this may be obscured by the edema and ecchymosis 
which accompanies this injury, and it is not until this 
swelling subsides that the flattened cheek or skin dimple 
becomes recognized. When these features are present, 
the submental vertical radiographic projection of the zygo- 
matic arches should be examined for depressed fractures 
of the temporal process (fig. 3). 

Isolated depressed zygomatic arch fractures and frac- 
tures of the mandibular condyle, coronoid process, and 
ramus of the mandible will also limit jaw movement. 


Unilateral Epistaxis 


The maxillary process is the medial triangular surface 
of the body of the zygoma. It is attached to the zygomatic 
process of the maxilla at the zygomaticomaxillary suture 
and lies to the side of the maxillary sinus below the orbital 
surface of the maxilla. The maxillary process is rarely frac- 
tured; instead, the force from a blow to the cheek is trans- 
mitted through this solid piece of bone to the weaker 
adjoining zygomatic process of the maxilla. This results in 
a fracture of the zygomatic process of the maxilla and 
lateral wall of the maxillary sinus, tearing the mucous 
membrane lining of the maxillary sinus (figs. 28, 2D, and 
4). Since the nasal cavity is divided into two separate 
chambers by the nasal septum, the resulting bleeding from 
the nose is limited to the side of injury. 
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Fig. 1. -- Anatomy of the zygoma. 
1~5, Temporal, frontal, maxillary, 
Orbital, and infraorbital processes of 
zygoma; 6, frontal bone; 7, maxillary 
bone; & temporal bone; 9, greater 
wing of sphenoid bone; 70, zygo- 
matic process of temporal bone; 77, 
zygomatic temporal suture; 72, zygo- 
matic process of maxilla; 73, zygo- 
matic maxillary suture; 74, orbital 
surface of maxilla; 75, infraorbital 
foramen. 


Fig. 2.— A, Impingement of tem- 
poral process of zygoma on coronoid 
process of mandible as result of de- 
pressed zygomatic complex fracture. 
B and C, Downward displacement of 
frontal process of zygoma and its 
attached lateral palpebral ligament 
with separation of zygomaticofrontal 
suture. Lateral canthus of eyelid and 
eyeball are depressed. On upward 
gaze, involved eyeball remains fixed 
due to incarceration of inferior rectus 
and inferior oblique muscles between 
bony fracture fragments of orbital 
floor. D, Fractures of infraorbital pro- 
cess, floor of orbit, and lateral maxil- 
lary sinus involving infraorbital canal, 
infraorbital foramen, and nerve. 

















































































































































































































ZYGOMATIC COMPLEX FRACTURE L3 





Fig. 3.— Submentovertical x-ray projection of zygomatic arches show- 
ing depressed fracture of temporal process of zygomatic bone (arrow). 
Clinically, patient had limited mandibular motion. 





Fig. 4. — Fracture of infraorbital process resulting in disruption. of 
infraorbital foramen and step deformity of infraorbital rim (/arge open 
arrow}. Maxillary process is not fractured, but its displacement has 
resulted in fracture of lateral maxillary sinus wall {small open arrow) and 
opacification of sinus from hemorrhage. Closed arrow points to fracture 
of zygomatic arch. Clinically. patient had paresthesia of infraorbital nerve 
distribution and unilateral epistaxis. 


The Water’s projection typically dispiays an opaque 
maxillary sinus, with an associated fracture of the lateral 
wall of the involved maxillary sinus (fig. 4). An air-fluid 
level may be seen. Isolated orbital floor fractures or iso- 
lated fractures of the walls of the maxillary sinus, without 
involvement of the processes of the zygomatic bone, can 





M 





Fig. 5. — Downward and medial displacement of frontal process with 
separation of zygomaticofrontal suture (open arrow) Black arrow points 
to fracture of orbital floor. 


also cause unilateral epistaxis. Fractures of the maxilla 
occurring below the level of the maxillary process usually 
involve the walls of both maxillary sinuses, as in the LeFort 
type | fracture. Bilateral epistaxis rather than unilateral 
epistaxis then occurs. 


Paresthesia or Anesthesia in Distribution of 
Infraorbital Nerve 


The infraorbital process is a sharply pointed spikelike 
piece of bone projecting medially from the body of the 
zygoma and extending under the orbital cavity toward the 
nose. It is attached to the body of the maxilla latera! to the 
orbital floor at the zygomaticomaxillary suture. it forms 
the lateral half of the infraorbital rim and a small part of 
the anterior orbital floor lying anterolateral to that part of 
the floor of the orbit formed from the maxilla. The tip of 
this process is in close contact with the infraorbital fora- 
men, while its base is in contact with the floor of the orbit 
formed from the maxilla. 

Fractures of this process may involve the infraorbita! 
foramen, canal, and floor of the orbit, damaging the infra- 
orbital nerve; this results in paresthesia or anesthesia of 


the cheek, upper lip, lower eyelid, and lateral nasa! area on 
the side of the injury (figs. 28, 2D, and 4). When this 


clinical finding is present, the Water's view of the facial 
bones should be evaluated for fractures of the infraorbital 
rim extending into the infraorbital foramen (figs. 2D and 
4) and for fracture involvement of the orbital floor (fig. 5). 

Isolated fractures of the orbital floor, infraorbital rim, 
and anterior wall of the maxillary sinus may also produce 
this clinical finding. 


Unequal Pupil Heights 


The frontal process projects superiorly from the body 
of the zygoma to form the lateral orbital rim and attaches 
to the frontal bone at the zygomaticofrontal suture. The 
lateral palpebral ligament (fig. 28} inserts on the orbital 
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rim surface of this process about 13 mm below the level 
of the zygomaticofrontal suture. Displacement of the 
frontal process with separation of the zygomaticofrontal 
suture (fig. 5) causes a downward displacement or sagging 
of the lateral canthus of the eyelids and globe of the eye. 
Depending upon malalignment of visual axes, diplopia may 
or may not occur [5] (fig. 28). Unequal pupil heights with- 
out alteration of the visual axes is a distinct clinical finding 
not to be confused with diplopia. When these findings are 
present, displacement of the frontal process with widening 
of the zygomaticofrontal suture should be looked for on 
the Water's view (fig. 5). 


e 
Decreased Extraocular Muscle Function with Diplopia 


The orbital process is a wide flat posterior medial ex- 
tension of the frontal process which blends inferiorly with 
the body of the zygoma and infraorbital process, forming 
the lateral orbital floor and lateral edge of the infraorbital 
fissure. The part of this process located above the infra- 
orbital fissure attaches to the greater wing of the sphenoid 
bone at the zygomaticosphenoid suture. This fusion of the 
orbital process with the greater wing of the sphenoid bone 
at the zygomaticosphenoid suture results in the formation 
of a flat plate of bone which has anterior and posterior 
surface. The posterior surface forms the anterior wall of 
the temporal fossa. Trauma to the cheek which depresses 
the zygomatic bone inward will displace the orbital process 
and infraorbital process medially, causing them to fracture 
the lateral orbital wall and floor of the orbit. This fracture 
disruption of the bony orbit can produce diplopia either by 
producing edema and hemorrhage in the region of the 
extraocular muscles and nerves [6] or by trapping the 
extraocular muscles and nerves between the fractured 
bony fragments of the orbital floor [7] (figs. 28-2D). 

Orbital floor fractures occurred in 35 of 63 patients with 
zygomatic complex fractures studied by Wisenbaugh [4]. 
These were surgically proven by exploration of the orbital 
floor, and all 35 patients required surgical correction. 
When diplopia is present, orbital and Water's views should 
be examined for fractures involving the orbital process, 
greater wing of the sphenoid, infraorbital process, and 
orbital floor. If findings are equivocal, laminography of 
the orbital floor should be performed. 


Surgical Considerations 


The surgical principles involved in the management of 
zygomatic complex fractures are primarily related to re- 
duction of the fractures. The type of surgical approach is 
based on the amount of displacement. The need for good 
radiographic examination and interpretation is obvious. 
it then becomes essential for the surgeon to determine 














































































































































































































































































































































































































































































































































































































































































































































































































































































































whether treatment can consist of simple repositioning of 
the zygomatic complex or if interosseous fixation will 
be required. 

In clinical practice, we find that if the segments of bone 
involved in the fracture are large and there is little com- 
minution of the lateral wall of the maxilla, simple reposi- 
tioning of the zygomatic complex into its anatomical position 
by utilizing an external or internal approach will frequently 
allow a stable result. However, more frequently, open re- 
duction with internal fixation is required. This is accom- 
plished by first stablizing the fractured zygomaticofrontal 
suture so that once the zygoma has been positioned super- 
iorly, the dissection to the infraorbital rim as well as the 
interosseous wiring at the infraorbital rim fracture line are 
less difficult. 

By elevating the zygomatic complex, the impingement 
on the masseter and temporalis muscle and coronoid pro- 
cess of the mandible will be reduced and the limitation of 
jaw movement eliminated. Unilateral epistaxis will persist 
until the maxillary sinus has had a satisfactory length of 
time to clear. The use of decongestants is helpful. Pares- 
thesia and anesthesia over the distribution of the infra- 
orbital nerve frequently remain postoperatively for some 
time. However, repositioning of the bone so that there is 
no impingement of the infraorbital nerve will enhance its 
recovery. Reduction of the zygomatic complex will elevate 
the lateral canthal ligament, reposition the orbital contents, 
and restore the pupil to its normal height in the orbital 
cavity, thus eliminating significant sequela. Diplopia from 
swelling of the muscle will resolve slowly in 5—14 days. 
Diplopia caused by entrapment of the extraocular muscles 
will usually be eliminated with reduction of the zygomatic 
complex fracture. 
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Cardiopulmonary Dimensions: Stability over a Long Period 


GEORGE SIMON! AND GORDON GAMSU? 


The transverse diameter of the heart, diameters of the 
basal arteries, lung height and width, and diaphragm level 
were measured from two radiographs obtained 10-34 
years apart in 100 normal subjects. No difference was 
found in basal artery diameters, lung height, or diaphragm 
level. Lung width increased slightly. Transverse diameter 
of the heart increased slightly (0.43 cm) but significantly. 
This increase was not related to the age of the subject and 
had a flow linear correlation with the interval between 
radiographs. In eight subjects, the heart diameter 
increased by more than 1.5 cm. Age is not an important 
factor in judging heart size from the transverse diameter 
on chest radiographs. 


Introduction 


Since Hodges and Eyster's description in 1926 [1], the 
measurement of the transverse diameter of the heart from 
radiographs has become a standard for the radiographic 
determination of heart size [2]. The major correlations of 
transverse diameter of the heart are with height and 
weight [3]. Apparently, age is not a major factor in vari- 
ations of this measurement. Hodges and Eyster [1] stated 
that the addition of 1 mm for every decade to the height: 
weight value is a close approximation for the prediction of 
the normal transverse diameter. However, their study and 
those of others are based on single measurements in 
subjects of different ages, which has bias in the population 
selection. 

The present study was undertaken to determine the 
change in the transverse diameter of the heart and other 
commonly measured dimensions in a single group of sub- 
jects from radiographs taken at an interval of 10 years 
or more? 


TABLE 1 


Population Data 





MÀ ÓÀ 
mr er aan 








oo Sex Interval between Radiagraphs (yr) 
Radiograph (yr) M F 10-14 15-19 20-34 
S4... 3 7 8 2 Q 
41-45....... 7 11 13 4 1 
46-50....... 10 14 13 3 8 
5195s ssi 8 9 8 7 2 
56-60....... 3 12 7 3 5 
61-65....... 5 6 4 5 2 
>65. 4 1 1 1 3 





Note — Data on 100 subjects. 
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Methods 


The group consisted of 100 clinically normal aduit hospita! 
workers. In each case, two standard 1.8 m posteroanterior chest 
radiographs at full inspiration were available taken at an interval 
of 10—34 years. Age, sex, and time interval between radiographs 
are shown in table 1. 

Each pair of radiographs was examined by one of us (G. 
Simon) for the six measurements defined below (fig. 1); 

1. Transverse diameter of the heart: the maximum horizontal 
dimension from right to left cardiac borders. 

2. Width of the right basal artery: the distance from the lateral 
wall of the artery to the air column of the bronchus intermedius, 
measured at the midpoint between the hilus and division into 
segmented arteries [4]. 

3. Width of the left basal artery: the distance from the lateral 
wall of the artery to the lower lobe bronchial air column in its 
midportion [4]. 

4. Lung height: the vertical distance from the level of the 
tubercle of the right first rib to the top of the dome of the right 
hemidiaphragm in the midlung field. 





Fig. 1. —Posteroanterior chest radiograph with distances for measure 
ments indicated. 1 = transverse diameter of heart, 2 and 3 = diameter 


This work was supported in part by U.S. Public Health Service grant GM 01272 from the National Institute of General Medical Sciences. 
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TABLE 2 


Radiographic Measurements 





Measurement No. First Second 

Subjects Radiograph Radiograph Difference P 
Transverse diameter of heart .. . 100 128. € 1.29 12:01 + 136. 0.43 00O01*** 
Right basal artery............. 95 1.166 -0-153 1:102 € 01153 0.004 602 
Left basal artery...... 50 1:072 = 0121 1.070 €t 0.131 -0.002 .844 
Lung height................. 100 24.46 + 2.39 24.66 + 2.42 0.20 Shs 
bung WICH: oes crie sace yds 100 2B.21. 2:58 28.07 = 2.62 0.46 .O009*** 
Diaphragm level..........-... 100 5.80 + 0.59 5.82 = 0:59 0.02 620 
pudliewtorstudentetiestiorpared@am, = == = = == = = = E ME 
ttt Significant at. OOT level. 

TABLE 3 


Effect of Age and Interval between Radiographs on Increase in Heart Diameter 








No First Second 
Subjects Radiograph Radiograph Difference P 
Age at second radiograph (yr): 
45.0 aoe bs in, Gaerne E Sano G6 bee a 52 11.95+1.18 12.38 + 1.30 0.43 O002'** 
"IL 6 ole eta tree ae le hee SS oe eA on SO 12.42 + 1.36 12.86 + 1.40 0.44 O019** 
Interval between radiographs (yr): 
TOSTE ae 5 eels rubevrieriAoeXee*nees&o Oe 12155 315. 12:50 71.27 0.35 Q0O13'** 
Loc Is ic eee Drei vb deu ERO VOR S 25 12402 1.73. 1240 > 1,55 0.30 O316* 
dU 3a. socis race EG aui AA 21 12:30 45 112 3:12 € 1:32 0.76 .0087** 
P value is for Student's t test for paired data. 
' Significant at O5 level. 
*' Significant at O1 level 
'** Significant at 001 level. 

5. Lung width: the horizontal distance between the inner rib * 3 
margins at the level of the dome of the right hemidiaphragm. to ne . 

6. Right diaphragm level: the rib level relating the inferior is l : 
margin of the costochondral junction to the right dome of the 5 2 1 . t t 
diaphragm in the midiung field (to the nearest half rib). ps 

= 158- * * æ . * + 
E | 
Results a T teres i 

Except for occasional small calcifications, all radiographs z 5853. ag hes t o. œ 
were considered normal. The results of the six Z E E 3 z . 
measurements (to the nearest 0.5 cm) are given in table 2. oc | 

zZ —5$ * € . 5 * 
Transverse Diameter of the Heart s | 
& —] = > *-—* o * * + 
A small (0.43 cm) but statistically significant increase in ig | 
: i ; E PESEE AEE ose Ee RR: CRT ER eS ee Re PR 
heart diameter occurred in the group as a whole (Student's Br aec is 50 25 30 = 


t test, P < .001). To further elucidate this increase in heart 
diameter, the patients were divided into two groups: those 
50 years of age and under at the time of the second radio- 
graph and those over 50 years. In both groups, a small, 
statistically significant increase in heart diameter occurred 
(table 3). The subjects were then divided into three groups 
based on elapsed time between the two radiographs. All 
three groups demonstrated a small but significant increase 
in diameter (table 3). The groups with the longest interval 
between films showed the largest increase in heart diam- 
eter. This suggested the possibility that increase in heart 


INTERVAL BETWEEN RADIOGRAPHS (yrs) 


Fig. 2.—Scattergram showing relationship between difference in 
transverse diameter of heart and interval between radiographs. Greater 
difference in diameter tends to be in older age group. 


size may be progressive and could be characterized by a 
linear regression. 

A linear regression analysis was performed on the rela- 
tionship between (1) initial age of the subjects and the time 
interval between films, (2) initial age of the subjects and 
change in heart diameter, and (3) the time interval between 
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films and change in heart diameter (fig. 2). A negative 
correlation was demonstrated between the initial age of 
the subjects and the time interval between films 
f = —.327). This was expected, since the younger the 
subject the longer the possible follow-up. No linear cor- 
relation could be demonstrated between initial age of the 
subjects and change in heart diameter (r = .081). The 
linear correlation between the time interval between radio- 
graphs and change in heart diameter (fig. 2) did not quite 


correlation between the two measurements can be im- 
proved by a mathematical compensation keeping the initial 
age "constant" (r = .223, P< .05) but still demonstrates 
little actual relationship. 

The increase in transverse heart diameter was 2 cm in 
only seven subjects and 2.5 cm in one. These subjects did 
not have a significant decrease in lung volume as judged 
from the lung height. They did tend to have longer interval 
between radiographs (fig. 2). 


Lung Width 


A small (0.46 cm) but significant increase in lung width 
occurred which could not be explained by variations in 
inspiratory effort. This is probably a manifestation of 
aging but is of little practical significance. 


Other Measurements 


No changes over time were observed in diameters of the 
right and left basal arteries, lung height, or diaphragm level. 


Conclusions 


A small but statistically significant increase in the trans- 
verse diameter of the heart occurs in normal subjects, 
when observed at an interval of 10 or more years. The 
increase does not seem to be related to the initial age of the 
subject, and the linear correlation with the time interval 
between radiographs is low. In only 896 of subjects was the 
increase greater than 1.5 cm, which is considered the 
normal variation for young individuals [5]. These data 
confirm the findings of earlier studies which used single 
measurements on subjects of different ages. For practical 
purposes, no allowance should be made for age in eval- 
uating heart size from the transverse diameter, although 
some variation in the measurement will occur in widely 
spaced radiographs. 
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Angiocardiography after Total Correction of 
Tetralogy of Fallot Using Large Homograft Arteries 


MASAOKI FUJINO,! TAKAHIRO KOZUKA,! KANJI YOKOTA,! 
MITSUSHIGE OHTA,! YASUNARU KAWASHIMA,? SOICHIRO KITAMURA,? 
CHOKEN OHYAMA,? TAKASHI TOMOKUNI,? AND KENJI SATO? 


Postoperative angiocardiographic findings were 
examined in eight patients whose pulmonary artery “was 
reconstructed using an aortic or pulmonary homograft 
with valve. Apparent dilatation of the outflow tract of the 
right ventricle was seen in three patients. Only four 
showed valve mobility, with function judged almost normal 
in two of them. Calcification in a valve was not seen. The 
pulmonary trunk showed three directional patterns, and 
stenosis was clearly observed in two cases. Calcification 
of the pulmonary trunk was seen in only one case. The 
most difficult problem in the reconstruction of the 
pulmonary artery is the high incidence of pulmonary 
stenosis. 


In pulmonary atresia and tetralogy of Fallot with severe 
hypoplasia of the pulmonary valve annulus, prosthetic 
valves [1, 2] as well as pulmonary or aortic homografts, 
either the whole valve or with one or two cusps [3-6], 
have been tried. The use of a homograft aortic valve, with a 
segment of ascending aorta above and the anterior leaflet 
of the mitral valve below, was first described by Ross and 
Somerville in 1966 [7] for reconstruction of the right 
ventricular outflow tract in pulmonary atresia. Since then 
we have used aortic and pulmonary homografts with a 
semilunar valve for the total correction of a particular type 
of tetralogy of Fallot. 

Aithough reports dealing with hemodynamics and angio- 
cardiographic findings after total corrections of tetralogy 
of Fallot are accumulating, none [9-19 | document in detail 
the angio@ardiographic changes after reconstruction of the 
right ventricular outflow tract and pulmonary artery with 
homografts. We report eight patients in whom this 
was accomplished. 


Subjects and Methods 


Eight patients (six males and two females) underwent radical 
surgery for tetralogy of Fallot using either an aortic or pulmonary 
homograft with cusps. Age range at the time of surgery was 
5—17 years. The patterns of pulmonary stenosis seen at pre- 
Operative angiocardiography are listed in table 1. Figure 1 
illustrates the type of reconstructive surgery carried out in each 
case. For seven patients a homograft aorta with a valve was 
used. In the remaining case (no. 7), it was a homograft pul- 
monary artery with a valve. The homografts were obtained from 
cadavers, sterilized with betapropiolactone, and stored at 4°C. 

Postoperative angiocardiography was performed once for 
cases 1, 3, 6, and 7 and twice in the remainder. The period 
between surgery and the first angiocardiographic examination 
was 2—13 months, and 272—334 years for the second. All patients 





underwent biplane selective right ventriculography. Pulmonary 
arteriography was performed in three (cases 2, 5, and 8). All 
patients underwent cardiac catheterization prior to 
angiocardiography. 


. Results 
Outflow Tract of Right Ventricle 


Apparent dilatation of the outflow tract was seen in 
three patients (cases 2, 5, and 7), being rather prominent 
in cases 2 and 7. However, none of the cases showed the 
so-called aneurysmal dilatation. While slight paradoxic 
movement was seen in the outflow tract of the right 
ventricle in cases 2 and 6, no morphologic changes were 
seen in any phases in the other six. in the patients under- 
going two postoperative angiocardiographic examinations, 
no significant changes were seen between the two studies. 


Valve of Homograft 


Valve mobility was seen in four cases (cases 1, 3, 6, and 
8). Mobility was near normal in the latter two despite a 
slight thickening of the valve (figs. 2, 3A, and 38). While 
the valve opening was too small in the systolic phase in 
cases 1 and 3, there was no apparent dome formation. 

in the remaining four cases, valve mobility was not 
observed radiographically. However, valve position was 
accurately determined in cases 2 and 4 (fig. 4), and 
findings were suggestive of separation of valvular leaflets. 


TABLE 1 


Type of Pulmonary Stenosis Seen at 
Preoperative Angiocardiography 








Sex and Pulmonary 
Case No. Age infundibulum Valve Trunk 
| TE M. 14 None Severe Hypoplastic 
^ PPP F5 Moderate Severe Hvypoplastic 
X MEE M, 7 Moderate Severe Hypoplastic 
5 EM ERE M, 15 Moderate | None Hypoplastic 
CMT F, 11 Mild Severe Pulmonary 

bifurcation 

5*. eee: 
ZS M, 7 Sea ES sf 
8. M, 7 Severe Mild Pulmonary 


bifurcation 





“Pulmonary atresia 
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Fig 1. — Surgical technique. A, 
Cases 1 and 4; B. case 2: C. case 
3; D, case 5; £, case 6, F, case 
7; G, case 8. TP teflon patch; 
PP pericardial patch; AMV | 
anterior leaflet of mitral valve, 
AH aortic homograft, RV = 
right ventricle. 


H 

















Fig 2. — Case 6. Systolic (A) and diastolic (8) phases showing good mobility of slightly thickened valve leaflets. Note two saccular dilatations (arrows) 
at site of anastomosis between aortic homograft and original pulmonary trunk. Pulmonary trunk nearly normal. 
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Fig. 3. — Case 8. Systolic (A) and diastolic (B) phases showing slight 
thickening of valve but good mobility. Pulmonary trunk crooked and 
meandering. Note calcification in wail of pulmonary trunk (arrows) 


C, Vasculature of left lung extremely decreased and stenotic portion 
found at proximal part of right main pulmonary artery (arrows). 


In cases 5 and 7, valve position was presumed and its 
function was entirely obscure. None of the cases showed 
evidence of calcification in the valve. 

While these observations were based on the first angio- 
cardiographic examination, the second examinations 
showed nosignificant differences. Pulmonary arteriography 
was performed in three cases, and all three showed a slight 
insufficiency. 


Pulmonary Trunk 


The pulmonary trunk was examined for direction as well 
as presence of stenosis and calcification. There were three 
patterns of direction. In type 1 the pulmonary trunk was 
nearly normal, with smooth transition from the outflow 
tract of the right ventricle, progressing posteriorly toward 
the upper part in a convex curve and connecting with the 
main pulmonary arteries on the right and left (cases 1, 3. 
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Fig. 4. — Case 2. Valve located (arrow), but movement not observed 
at any phase. Direction of pulmonary trunk illustrates type 2 pattern (see 
text), Note stenosis near valve of homograft (arrowheads). 


4, and 6; fig. 2). In type 2 the pulmonary trunk was linear, 
progressing almost horizontally at a right angle with the 
outflow tract of the right ventricle (cases 2 and 5; figs. 
4 and 5). In type 3 the pulmonary trunk was bent and 
meandered (cases 7 and 8; figs. 3A, 3B, and 6). 

Pulmonary trunk stenosis was clearly observed in the 
radiographs of two cases (cases 2 and 7). In case 2 the 
stenosis was just behind the valve at what was considered 
the anastomosis of the homograft and the original trunk 
of the pulmonary artery. In case 7, stenosis was seen in 
the two bends near the bifurcation and was presumed to 
exist around the pericardial patch used in the peripheral 
side of the homograft. Calcification of the trunk was seen 
in the plain chest films of case 8. 

Comparative examination of the pulmonary trunk in the 
cases studied twice by angiocardiography showed no 
changes in the diameter of the homograft, position of the 
bending, degree of stenosis, or calcification. However, 
there was a change of the direction of the pulmonary 
trunk from type 2 to type 1 in case 1. 


Peripheral Pulmonary Artery 


in case 8 left pulmonary vasculature was extremely 
decreased compared to the right (fig. 3C). Moreover, 
stenosis was seen at the proximal part of the right main 
pulmonary artery near the bifurcation. There were no 
significant findings in the other cases. 















































Fig 5.— Case 5. Pulmonary trunk straight and nearly horizontal. 
Position of homograft valve presumed (arrow). 


Pressure Measurements 


Pressure measurements before angiocardiography are 
listed in table 2. A systolic pressure gradiant of 6—75 mm 
Hg at rest between right ventricle and pulmonary trunk 
was seen in all cases. Dye dilution tests and gas analysis 
of blood samples collected from various parts of the right 
ventricular system did not show significant evidehce of a 
left-to-right shunt in any of the patients. 


Discussion, 


Since Ross and Somerville [7] first performed radical 
surgery for extreme tetralogy of Fallot using an aortic 
homograft, the procedure has been adopted elsewhere. 
However, problems remain with this type of surgery, in- 
cluding failure of growth of the implanted large arteries 
or valves to correspond with physical growth, narrowing 
of the internal space due to degenerative changes, and 
hardening and calcification of the valve resulting in valvular 
stenosis. 

Loss of valve function is the most critical problem, as 
evidenced by our cases and those of others [20-23]. 
Norma! valve function was maintained in only two of our 
cases. Since abnormal valve function was seen in nearly 
all cases at the first postoperative examination, changes in 
function seem to occur relatively soon after surgery. 

We consider stenosis to be the greatest difficulty in 
reconstruction of the pulmonary artery using homografts. 
In the present series, stenosis occurred at three sites: 











POSTOPERATIVE ANGIOCARDIOGRAPHY 


Fig. 6. — Case 7. Systolic (A) and diastolic (8) phases showing moderate dilatation of right ventricular outflow tract. Exact p 
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^E 


i 


cannot 


determined. Pulmonary trunk crooked and meandering: two stenotic sites found near bifurcation (arrows) 


TABLE 2 


Catheterization Data 




















. Right Pulmonary 
Time Right Main Pulmonary Right Pulmonary Ventricie Artery to 
after Ventricular Arter E Artery to Main Right 

Surgery Systolic Pulmonary Pulmonary 
Case No. {mo} Pressure Value Mean Value Mean Artery Artery 
|RSS 36 52 42/14 t 30/12 
P PERDUCERE 34 90 15/5 11 
a eee esd r 36 40 24/12 17 24/12 
^ oe eo ave ees AAS ees 9 75 26/10 LY 
E oum fern Rd AB Se ee io 3 52 40/4 16 
Der exams d enirn 28 36 15/5 9 
eS tee Oe ERE 45 80 53/8 23 15/2 7 27 38 
Bs aston ne d NS ee A 9 56 50/7 24 24/6 10 6 26 





Note. — Values in mm Hg. 


(1) valve of homograft, (2) anastomotic junction of the 
homograft and the original pulmonary trunk or the suture 
between the homograft and pericardial patch, and (3) 
at the bend of the pulmonary trunk without direct bearing 
on the anastomosis. Valvular stenosis was encountered 
most often; this was seen in all of our cases except case 
6. However, dome formation was not seen radiographically. 
Consequently, pressure measurement is essential to 
ascertain its presence. 

















In case 6, the pressure gradient in systole between the 
right ventricle and the pulmonary trunk was not at the 


valve, indicating the stenosis was at the anastomotic 


junction. of the homograft and the original pulmonary 
trunk. In case 2, stenosis was seen iust behind the valve 
of the homograft at a position thought to be the anasto- 
motic junction of the homograft and the original 
pulmonary trunk. To what degree this stenosis is cor- 
related with the pressure gradient is uncertain, but it may 
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become more significant as the patient ages. In cases 1, 
7, and 8, there was also a pressure gradient between the 
pulmonary trunk and the right main pulmonary artery. It 
was felt that stenosis was present in these cases, either at 
the junction of the homograft and the original pulmonary 
trunk or in the suture between the homograft and the 
pericardial patch used in its periphery. 

In case 7, the pulmonary trunk became bent as a result 
of posterior pressure of an excessively large homograft 
and its dilatation, resulting in stenosis. Therefore, the use 
of an excessively large homograft should be avoided. In 
cases 2, 4, and 7, the high right ventricular pressure was 
thought to be exclusively due to pulmonary stenosis, 
because a residual ventricular septal defect was not 
proved in these cases. 

None of our patients showed cyclic diameter changes of 
the pulmonary trunk signifying loss of elasticity. In case 
8, calcification of the homograft was observed, suggesting 
a high degree of degenerative changes. To minimize the 
problem of calcification, the Mayo Clinic has begun using 
the Hancock conduit for this operation [24]. We have not 
because of the difficulty in obtaining the Hancock conduit 
in Japan. However, we recently tried it in two cases of the 
extreme type of tetralogy of Fallot and obtained good 
results. 

Pulmonary arteriography was performed in only three 
patients. The pulmonary insufficiency observed in all 
three was extremely slight and does not seem to be a 
hemodynamic problem. 

It is important for the angiocardiographer to know the 
details of the surgical reconstruction to aid in identifying 
each part on the angiograms. After radical surgery for 
tetralogy of Fallot, we measure the pressure from the 
pulmonary artery to the right ventricle by referring to the 
lateral views of the right ventriculograms; otherwise it 
would not be possible to correctly identify the position of 
the pressure gradient. 
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Angiocardiography of Obstructing Muscular Bands 
of the Right Ventricle 


KENNETH E. FELLOWS,! ERIC C. MARTIN,? AND AMNON ROSENTHAL? 


Two types of obstructing anomalous muscle bundle are 
described on the basis of right ventricular angiocardio- 
graphic analysis in 28 patients. In the low type the anoma- 
lous muscle bundle is located in the midsinus of the right 
ventricle; in the high type it lies at the subinfundibular 
level. Occasionally, both forms of obstruction exist in the 
same individual. À ventricular septal defect was present 
in 24 of the 28 patients (85%). Serial catheterizations at a 
mean interval of 6.6 years demonstrated progression of 
the obstruction in eight of 15 patients. Differentiation of 
anomalous muscle bundle from tetralogy of Fallot is facili- 
tated by clear angiographic delineation of the anomalous 
muscle and the position of the parietal band in most cases, 
but may not be possible when both anomalies occur 
together. 


Most congenital obstructions of right ventricular outflow 
occur at the infundibular, pulmonary valvar, or pulmonary 
arterial levels. Less frequently, stenosis is present in the 
sinus portion of the right ventricle and is caused by an 
obstructing anomalous muscle bundle or band crossing 
the chamber below the infundibulum. This abnormality 
has been called the double-chambered right ventricle 
[1, 2]. The correct diagnosis is seldom made clinically 
and may be missed at cardiac catheterization. The lesion 
is sometimes confused with either tetralogy of Fallot or 
isolated infundibular stenosis, and it may be mislabeled 
as a hypoplastic right ventricle. These possible errors in 
diagnosis may have important surgical implications [3, 4]. 
In reviewing the angiographic anatomy of patients with 
an anomalous muscle bundle, we observed different sites 
of obstruction. This report classifies these angiographic 
types of obstructing muscle bands, describes their dis- 
tinguishing features, and outlines the hemodynamic 
changes observed in serial recatheterizations on patients 
before surgery. 


Material and Methods 


The angiograms and cardiac catheterization data of ali patients 
with obstructing right ventricular anomalous muscle bundle 
studied at the Children’s Hospital Medical Center were examined; 
28 patients with good quality right ventricular angiocardiograms 
and normal infundibular anatomy are included in this report 
{table 1). The latter qualification was used in an attempt to 
exclude patients with basically tetralogy anatomy. The angio- 
grams were reviewed without knowledge of the catheterization 
findings and only later correlated with the clinical information 
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and catheterization data. Confirmatory anatomic information 
was sought in the surgical reports on 22 of the patients (table 1). 
There were 17 males and 11 females, ranging in age from 5 
months to 26 years (mean, 8 years). Clinical and hemodynamic 
features in 11 of the patients have been previously reported [5]. 


Results 


In 20 of the 28 patients, the obstructing muscle bundle 
lay either in the middie portion of the right ventricular 
sinus, referred to as a low obstruction, or at the immediate 
subinfundibular level, called a high obstruction (figs. 1—3). 
The other eight patients had mixed lesions. with muscle 
bundles in both positions. However, in each of these 
eight patients it was possible to assess angiographically 
the level at which muscle bundles were most obstructive; 
these were classified as either low or high (fig. 4). 

In 14 patients, the angiogram demonstrated an anoma- 
lous muscle bundle in the midsinus (low position), char- 
acterized on frontal view by a filling defect (muscle band) 
of variable thickness extending from the septal side of the 
right ventricle toward the tricuspid valve and right margin 
of the parietal band (table 1, fig. 2). The orientation of the 
muscle bundle was diagonal with an angle to the spine 
varying between 20° and 55°, depending upon the level 
Of its attachment to the apical free wall or septal surface 
of the right ventricle. In six of these patients there was a 
septal component consisting of a large nonobstructive 
muscle mass, akin to septal hypertrophy. in the lateral 
view the muscle bundle usually lay diagonally across the 
right ventricular sinus, lower anteriorly and higher pos- 
teriorly (fig. 2). 

In patients with a low anomalous muscle bundle, radio- 
graphic assessment of the severity of obstruction was 
difficult. In diastole the muscle bundle often appeared 
insignificant. In systole, as the dimensions of the right 
ventricle diminished, the muscle bundle contracted and 
thickened causing obstruction. The dynamics of the nar- 
rowing are probably responsible for the rather low validity 
of angiographic estimates of its severity. A jet of contrast 
material at the point of right ventricular obstruction was 
associated with severe stenosis hemodynamically, but such 
a jet was observed in only two patients. Occasionally the 
left ventriculogram was helpful in those patients in whom 
the contrast passed through the ventricular septal defect 
into the right ventricle, to outline the inferior surface of 
the muscle bundle and escape through the outflow 
channel, thus delineating its size. The septal component 
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TABLE 1 


Clinical, Hemodynamic, and Angiographic Findings in Patients with Double-Chambered Right Ventricie 


E (—— A AAEN AEA A AASIAA Maen aE ae AWAARA erne erat Aa = mie ra mea a m m m a e e m a a a e e eaan o o asa aa a a aa a aa a 





Right Peak 

Ventocular S ystolic 

Patient Systolic Ejection 

Pressure Gradient 

imm Hy} (imm He} 

Low anomalous mus- 
cle bundle: 
Bo nis aatik 65 34 
DS aeaa 41 15 
B.H 75 22 
CM eu ale tase: 70 50 
Wi Mie be wearer eek 80 47 
[2 op PE 77 56 
ER aa hk tss 105 74 
R.V.* 78 50 
fats ick AR ke Ge use 165+ 60 
S. K... 86 67 
EX. 49 23 
M.R.* 96 70 
je LITE 93 58 
XU MNT 120 100 
High anomalous mus- 
cle bundle: 

Bo 2a: Seok Se oe 98 72 
ERUSB orar a Set 70 56 
ec eto deus A dites 110 72 
G.T 110 56 
K.G.. 105 40 
M.L.. 105+ 70 
ML Ae he Send Bad eee 120 100 
M. Geos esse sen 60 20 
W. S.a 53 60 
GUB: 135+ 120 
| c CR 41 166 
B.H..... "T 70 40 
JS ee neous iris 55 18 
Bae st, sh a Ae TOT 35 


Note. — All patients except L.K, J.Z. M. L and L. P. had a ventricular septal defect. Crista = crista supraventricularis. 


‘Previously reported [5]. 
TSuprasystemic. 


Angiographic 
Estimation of 
Degree of 
Obstruction 


Mild 
Moderate 
Severe 

9 
Severe 
Mild 
Moderate 


Severe 
Severe 
Mild 


Moderate 
Moderate 
Moderate 
Moderate 


Moderate 


Severe 
Severe 
Severe 


Severe 


Severe 


Severe 
Severe 


Moderate 


Moderate 
Severe 
Mild 
Moderate 
Moderate 
Severe 


Anqographic 


Nature of 
Anomalous 
Band 


Thick 
Thick 
Thick 


Thick 
Thick 
Thick 


Thick 
Thick 
Thick 


Thick 
Thick 
Thick 
Thick 


Thick 


Very thin 
Very thin 
Thick 


Thick 
Thick 


Thick 
Very thin 


Very thin 


Thin 
Thick 
Thin 
Thin 
Thin 
Thin 


of the muscle bundle, no matter how large, did not seem 


to contribute to the obstruction. 


In the other 14 patients the obstruction was high in the 
right ventricular sinus (table 1). The abnormal tissue arose 
from the interventricular septum and encroached upon 
the right ventricular sinus immediately below and adjacent 
to the infundibular entrance (os infundibuli) (figs. 3 and 


Associated 
Cardiac 
Lesions 


Subaortic stenosis 
Pulmonary stenosis, peripheral 
pulmonic stenosis 


Peripheral pulmonic stenosis 
Peripheral pulmonic stenosis, 
subaortic stenosis 


Pulmonary stenosis 

Pulmonary stenosis, subaortic 
stenosis 

Pulmonary stenosis 


Pulmonary stenosis 


Pulmonary stenosis 
Pulmonary stenosis 


Aortic stenosis 


Pulmonary stenosis 


Atrial septal defect, peripheral 
pulmonic stenosis, 
juxtaposition of atrial 
appendages 


Location of Anomalous 
Muscle Bundle at 
Surgery 


rene ne SBAA ate wna mm LEE RRA NASA I —————»—AA«^^^A^«^«A^«*AAA^^A-^ RAA A E VAARAA AAAA 


Right ventricular sinus 
Right ventricular sinus 
Level not mentioned 


No surgery 
No surgery 
Right ventricular sinus 


Below infundibulum 

Right ventricular sinus 

Multiple, in right 
ventricular sinus 

Not described 

No surgery 

Right ventricular sinus 

Multiple, in right 
ventricular sinus 

Beiow infundibulum 


Level of crista 

Level of crista 

With fibrous margin, 
level of crista 

Level of crista and 
right ventricular sinus 

Level of crista and 
right ventricular sinus 

Multiple, level of crjsta 

Fibromuscular shelf, level 
of crista 

Multiple, level of crista 
and right ventricular sinus 

Level of crista 

Level of crista 

No surgery 

No surgery 

No surgery 

Level of crista 


4; also see fig. 6). The orientation of the muscle band 
was generally horizontal in both the frontal and the 
lateral views, and there was an associated septal com- 
ponent in 10 of the 14 patients. In four of the 14 patients 
the obstructive element appeared very thin, simulating a 
stenosing fibrous ring. However, surgically these four had 
fibrous thickening at the margins of an anomalous muscle 
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PULMONARY VALVE 


PARIETAL BAND 
|. (Crista Supraventricuiaris} 


SEPTAL BAND 


MODERATOR 
BAND 


Db Fete 






ANOMALOUS 
5. MUSCLE BUNDLE ~. 


LOW-TYPE HIGH-TYPE 


Fig. 1. — Diagram showing normal and double chambered right ven- 
tricles. In normal right ventricle, parietal band (crista supraventricularis) 
separates sinus or inflow segment from infundibulum or outflow segment, 
sinus is unobstructed by either moderator band or septal muscle bundles. 
Anomalous obstructive muscle of double-chambered right ventricle ts 
located within right ventricular sinus and is usually at one of two levels. In 
low type. pyramidal muscle cone arises from lower interventricular 
septum and extends toward tricuspid valve and parietal band. in high 
type, horizontal shelf of variable thickness is present at or immediately 
below os infundibuli. 


band. In 13 of the 14 patients, the high muscle bundle 
was estimated angiographically to be either moderately 
or severely obstructive of the right ventricular outflow. 

A ventricular septal defect was present in 24 patients 
(85%) (table 1). In 14 of the 16 in whom it was clearly 
delineated angiographically (left ventricular injections were 
not available in all patients), the ventricular septal defect 
communicated with the high pressure chamber of the 
right ventricle below the anomalous muscle bundle. Partial 
closure of a ventricular septal defect was suggested in 
two patients by the presence of a membranous septal 
aneurysm. Of the four patients with an intact septum, 
one had a septal aneurysm indicative of previous closure 
of a septal defect. 

Other associated cardiac anomalies were found in 13 
patients (table 1). There were eight valvar pulmonic 
stenoses, four peripheral pulmonic arterial stenoses, three 
subaortic stenoses, one valvar aortic stenosis, and one 
atrial septal defect with juxtaposition of the atrial append- 
ages. In addition, a right aortic arch was present in four 
patients (15%). 


Clinical and Hemodynamic Observations 


In 20 of the 28 patients, the diagnosis of obstructing 


muscle bundie was established by the repeated demonstra- 
tion at cardiac catheterization of a pressure gradient in the 
right ventricular sinus below the infundibulum. in the 
remaining eight patients the recorded pressure gradient 
was thought to have been at the level of the pulmonary 
infundibulum; these patients initially carried the catheteri- 
zation diagnosis of either infundibular stenosis (six of 
eight) or tetralogy of Fallot (two of eight). 

Fifteen patients had two or more cardiac catheteriza- 
tions; the interval between the studies varied from 5 
months to 15 years (mean, 6.6 years). Progression of the 
right ventricular obstruction was documented in eight 
patients (53%). The mean age at first catheterization in 
the patients who showed progression was 11 months, 
compared to 4.8 years in those with no significant change 
in outflow gradient. A ventricular septal defect was present 
in all 15 patients. Among those with progression of right 
ventricular outflow obstruction, the pulmonary-to-systemic 
flow ratio (Qp/Qs) decreased in seven and remained 
unchanged in one patient. The average decrease in pul- 
monary flow was 2—3 liter/min/m?. in those with no 
change in outflow gradient, the Qp/Qs ratio decreased 
in two, increased in three, and remained unchanged in 
two patients. There was no consistent relationship between 
progression of the obstruction and systemic blood flow 
or indexed stroke volume. Pulmonary hypertension was 
mild in many of the infants and marked in three. 

The classification of obstructing muscle bundle into 
clinical groups is arbitrary because considerable anatomic 
and hemodynamic change may be observed over time, 
resulting in a variable clinical picture. However, when the 
patients were assigned to appropriate clinical groups, 
several observations were made. Eight patients who 
initially had only a ventricular septal defect, with or without 
congestive heart failure, later developed significant right 
ventricular outflow obstruction. Two patients who origi- 
nally were thought to have the physiology of “pink” 
tetralogy eventually developed predominant right-to-left 
shunts. On the other hand, three patients with findings 
of tetralogy of Fallot on initial clinical examination had 
spontaneous closure of the ventricular septal defect and 
later appeared to have isolated pulmonic stenosis. 


Discussion 


Although over 100 cases of anomalous muscle bundle 
of the right ventricle have been documented [2—20] and 
some of the angiographic anatomy has been described 
[9, 13], the diagnosis continues to be missed. in eight 
of the 28 patients described in this report (35%), the 
obstructing muscle bundle was originally interpreted as 
either infundibular stenosis or tetralogy of Fallot. The 
clinical and plain chest film findings are not specific. At 
catheterization, the error in diagnosis is usually caused by 
overdependence on the physiologic data and failure to 
analyze the angiocardiographic information carefully. 
Pressure recordings are not consistently reliable in es- 
tablishing the level of the right ventricular obstruction, 
since the catheter may slip from the pulmonary artery 
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Fig. 2. —Low type anomalous muscle bundle (patient T. C.), biplane right ventriculography, in diastole. A, Frontal view showing large muscle mass 


(arrows) arising from apex of right ventricular sinus. Right ventricular hypertension between muscle bundle and tricuspid valve. B, Lateral view showing 
anomalous muscle (arrows) creating diagonal filling defect. 


directly to the right ventricular inflow chamber in patients 
with high obstruction, or to the right atrium in those with 
the low type. However, once an obstructing muscle 
bundle is recognized angiographically, it may be possible 
to return and probe the body of the right ventricle to look 
for the pressure gradient. 

Despite opinion to the contrary [9] and some similarities 
in angiographic appearances, we believe it is possible to 
differentiate obstructing muscular bands from tetralogy 
of Fallot in most cases. To do this, it is essential to examine 
the infundibulum, especially the position of the parietal 
band (or crista supraventricularis) on the angiogram. 

The entire spectrum of tetralogy and its relation to other 
congenital cardiac anomalies seems best explained by the 
conal or infundibular underdevelopment theory of Van 
Praagh et al. [21], which combines hypoplasia of the 
infundibular free wall and septum with malalignment be- 
tween the conal septum (parietal band) and the inter- 
ventricular septum to explain the components of tetralogy. 
Consequently, in tetralogy of Fallot the parietal band (or 
crista supraventricularis) is generally deviated anteriorly 
and superiorly, resulting in a hypoplastic infundibulum, 
horizontally oriented main pulmonary artery, and a large 


high ventricular septal defect between the cóÓnal and 
ventricular parts of the interventricular septum (fig. 5). 
in obstructing anomalous muscle bundle of the right 
ventricle (figs. 2—4), the infundibulum is normal (vertical 
and wide) because the crista is normally positioned, and 
the ventricular septal defect is membranous and may be 
either large or small. In some patients, obstructing muscle 
bundle and tetralogy of Fallot may coexist, and deciding 
which is the dominant lesion may not be possible, par- 
ticularly when the muscle bundle is directly subinfundibular 
(fig. 6). 

Obstructing anomalous muscle bundle (or double- 
chambered right ventricle) is often associated with other 
intracardiac lesions (table 1). Of 108 reported cases of 
double-chambered right ventricle, 79 (7396) had ven- 
tricular septal defects. In our series 8595 had such defects. 
Two of these ventricular septal defects were associated 
with aneurysm formation, which suggests they were 
closing; among the patients with intact ventricular septa, 
one had an aneurysm and the other three were thought 
clinically to have had right-to-left shunts previously. Con- 
sidering the propensity of ventricular septal defects to 
close with time, it is tempting to conclude that obstructing 
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Fig. 3. — High type anomalous muscle bundle (patient J L ). biplane right ventriculography. in diastole A, Frontal view showing opstu 
(arrows) horizontal at approximate level of parietal band (os infundibull) B, Lateral view showing muscle (arrow! less well visualized Pa 
in normal position and infundibulum unobstructed distally. 
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Fig. 4 — Mixed type anomalous muscle bundle (patient M. G ); biplane right ventriculogram. in diastole. A, Frontal view s 
(arrowhead) at septal margin of os infundibuli. This may represent either fibrous ring or fibrous jet lesion on tightly obstructive 
| 


small nonobstructive muscle mass (arrow) present in right ventricular sinus B. Lateral view showing thick filling defect (arrows 
suggesting muscular component. 
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Fig. 5 -- Tetralogy of Falet. biplane right ventriculography, in diastole. A, Frontal view showing unobstructed right ventricular sinus (RV). infundibulum 
mildly hypoplastic, as is pulmonary artery (PA). Aorta (Ao) faintly opacified through ventricular septal defect. B, Lateral view showing parietal band more 
superior and anterior than normal. Stenosis of os infundibuli results from this parietal band abnormality and small amount of anomalous muscle anteriorly 
Underdeveloped infundibulum, between parietal band and dysplastic pulmonary valve (pv). horizontally oriented. Left ventricle and aorta fill posteriorly 
through large ventricular septal defect (arrows). 





Fig 6 — High type anomalous muscle bundle or tetralogy’? (patient K G}. biplane right ventricufogram. in diastole A. Frontal view showing right 
rentricular (RV) obstruction high (level of os infundibuli) and circumferential Pulmonary artery (PA) densely opacified as compared with right-side aorta 
(Ao) which filled through small ventricular septal defect B, Lateral view showing normally positioned parietal band (pb) or crista supraventricularis 
Infundibulum unobstructed except at its entrance where obstructive muscle bundle (arrows) extends from free wall of right ventricular sinus to parietal 
band Surgically. infundibular obstruction was caused by large anomalous muscle bundle, however, ventricular septal defect was described as being tetra: 
logylike While we consider this a case of anomalous muscle bundle because of infundibular anatomy, not all would agree, and. indeed. differentiation 
between anomalous muscie bundie and tetralogy is not always possible when they occur together 
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muscle bundle is almost constantly associated with ven- 
tricular septal defect, at least at some stage in its natural 
history. 

Anomalous muscle bundle was previously considered 
to be abnormal muscle tissue, but Van Praagh (cited in 
[5]) demonstrated a variable origin of the moderator band 
from the septal band in a series of dissections of normal 
specimens and suggested that a high take-off of the 
moderator band might be obstructive. This concept would 
be compatible with the spectrum of orientation òf the 
muscle bundles already documented and observed by us. 
However, the presence of mixed lesions seen angiograph- 
ically and multiple muscle bundles observed at surgery 
suggests that, at least in some cases, one is not dealing 
simply with displacement of the moderator band. Further- 
more, in one of our patients, division of a high AMB did 
not result in right bundle branch block, as would have 
been expected if this structure were the moderator band. 

Because of possible surgical implications, it is important 
to differentiate between anomalous muscle bundle and 
other forms of right ventricular outflow obstruction. When 
the preoperative diagnosis is infundibular stenosis but the 
muscle bundle is low in the right ventricular sinus, it may 
not be appreciated as the obstructing lesion at the time 
of surgery. More important, muscle bundles in the right 
ventricle may obscure a ventricular septal defect which 
may not be apparent until the bundle is resected |4, 5]. 
Another complication is that the channel between the 
bundle and ventricular wall may be mistaken for a ven- 
tricular septal defect; Lucas et al. [3] described two cases 
in which this occurred, and the channel was closed in 
error. Failure to differentiate the anomalous muscle 
bundle associated with a ventricular septal defect from 
tetralogy of Fallot may lead to unnecessary patching of 
the right ventricular infundibulum. Although patching is 
often necessary to open the obstruction in tetralogy, mere 
resection of the obstructing muscle band should 
be adequate. 

Right ventricular obstruction secondary to an anomalous 
muscle bundle may progress with time. This was docu- 
mented in eight of 15 of our patients studied by serial 
catheterization. It has been described previously as an 
acquired lesion in six patients [22]. A decrease in Qp/Qs 
ratio was also documented in nine of our patients. The 
reduction in left-to-right shunt was related to a spon- 
taneous decrease in the size of the ventricular septal 
defect, progressive hypertrophy of the muscle bundle, 
or both. Progression seems most likely to occur in patients 
seen during infancy and in those with a high Op/Os ratio 
initially. We have not noted a propensity for progression 
in females, as previously reported by Shepherd et al. [22]. 

Increased awareness of the anatomic types and physio- 
logic changes observed in patients with obstructing 
anomalous muscle bundle should lead to more accurate 
preoperative diagnosis and improved clinical management. 
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Single Coronary Artery from the Right Sinus of Valsalva: 
Angiography, Anatomy, and Clinical Significance 


MICHAEL J. KELLEY,’ STEVEN WOLFSON,” AND ROBERT MARSHALL? 


A case of single coronary artery from the right sinus of 
Valsalva with a connecting branch passing between the 
aorta and right ventricular infundibulum is described. The 
anomaly was demonstrated at coronary arteriography and 
verified at surgery. This type of single coronary artery has 
been associated with sudden exertional death in young 
persons. The case prompted a review of the classification 
of single coronary artery with emphasis on clinical signif- 
icance of the various subtypes and angiographic findings. 


With the increasingly prominent role played by coronary 
arteriography in the evaluation of patients with acquired 
heart disease, delineation of anomalies of coronary artery 
origin will become more frequent. A single coronary artery 
or the origin of both coronary arteries from the same sinus 
of Valsalva is one such anomaly which until recently has 
been reported infrequently and usually discovered at 
autopsy |1, 2]. Perhaps the rarity of this entity led to its 
initial classification as a minor congenital defect of little 
clinical significance [2, 3]. Although early reports pointed 
out the surgical implications of a single coronary artery 
[4, 5], clinical interest was not stimulated until recent 
reports of myocardial ischemia and sudden death as- 
sociated with a particular subtype arising from the right 
sinus of Valsalva [6-9]. In these cases, the left coronary 
artery begins as a branch which passes between the aorta 
and the right ventricular infundibulum. This paper describes 
a patient with this subtype identified by coronary arterio- 
graphy and verified at surgery. The classification of single 
coronary artery is reviewed, and the angiographic findings, 
anatomyeand clinical significance are discussed. 


Case Report 


K. J., a 46-year-old female, had scarlet fever as a child. At the 
age of 37 a murmur was heard. She was asymptomatic until 2 
weeks prior to admission when she awoke with shortness of 
breath. Physical examination, echocardiography, and chest 
radiographs were consistent with mitral stenosis and aortic 
regurgitation. Exercise electrocardiogram showed no signs of 
ischemia, but the heart rate increased to 200 at 75 w ona 
bicycle ergometer. The study was stopped because of dyspnea. 
Cardiac catheterization using the brachial approach followed by 
left ventriculography revealed significant mitral stenosis. During 
stimulation with epinephrine there were no symptoms or 
electrocardiographic changes to suggest myocardial ischemia. 

Cine ascending aortography in the left anterior oblique projec- 
tion suggested that the left coronary artery arose from the right 
sinus of Valsalva (fig. 1A). An injection into the left sinus of 
Valsalva revealed no coronary ostium (fig. 18). Selective right 
coronary arteriography (fig. 2) demonstrated a branch to the 
left coronary artery which appeared to course in front of the 
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aorta and behind the right ventricular outflow tract. Normal 
appearing left anterior descending. diagonal, and circumflex 
coronary arteries arose in sequential order. 

Subsequently, a mitral commissurotomy was performed 
through a median sternotomy. Inspection and palpation of the 
proximal coronary arteries confirmed the angiographic impres- 
sion of single coronary artery from the right sinus of Valsalva 
with the commurycating branch to the left coronary artery 
passing between the aorta and the right ventricular infundibulum. 


Discussion 


Single coronary artery is defined as the absence of a 
portion of one of the coronary arteries at the aortic root 
rather than the absence of a complete coronary artery 
[10]. The more distal portion of the vessel is found in its 
expected location and communicates with the normally 
arising coronary artery by a connecting branch, creating 
a coronary pattern with a single source--thus the name 
single coronary artery. This is a rare congenital anomaly 
which until recently has been described only at autopsy 
or surgery [1, 2, 4, 5]. It has been seen as an isolated oc- 
currence and in association with congenital heart disease 
[11—14]. The incidence in the general population is esti- 
mated at 0.01%—-0.04% |8, 15], while it is found in approx- 
imately 0.4% of patients undergoing coronary arterio- 
graphy [7, 9, 11]. Ogden and Goodyer [10] reported an 
incidence of 4.5% (10 of 224 cases) in a survey of 
congenital anomalies of the coronary arteries. 


Classification 


In an early classfication of single coronary artery, Smith 
[13] proposed three categories. Type 1 included cases in 
which the single vessel followed the course of only the 
normal right or normalleft coronary artery. Type 2 included 
those in which the single vessel arose by one ostium but 
divided, so that branches were present in the distribution 
of the right and left coronary arteries. Type 3 included cases 
in which the distribution was so atypical that it could not be 
compared with either right or left coronary distributions. 

Ogden and Goodyer | 10] proposed a classification based 
on the number of initial major divisions of the coronary 
artery and their subsequent course. This more detailed 
classification resulted in five patterns and is presented in 
figure 3 in modified form. Using this classification, four 
subtypes arise from the left sinus of Valsalva and 10 sub- 
types arise from the right sinus of Valsalva. To simplify, 
subtypes arising from the right sinus of Vaisaiva com- 
municate with the left coronary artery in three basic 
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ways (figs. 3 and 4). The connecting branch reaches the 
left anterior descending coronary artery by crossing either 
behind the aorta (subtypes R-1, R-2a, R-2b); between the 
great vessels (subtypes R-3a, R-3b, R-5b); or anterior to 
the right ventricular outflow tract (subtypes R-4a, R-4b, 
R-5a, R-5c). 


Surgical Implications 


While the anomaly seems to be benign if unassociated 
with congenital heart disease [8, 9], both single left and 
single right coronary arteries have significance for the 
cardiothoracic surgeon and the angiographer. 

Recent reports have indicated the necessity of pre- 
operative selective coronary arteriography in adults with 
acquired and/or congenital valvular heart disease, primarily 
to detect arteriosclerotic coronary artery disease [16, 17]. 
Several subtypes of single coronary artery offer another 
reason for evaluating the coronary anatomy of these 
patients. For example, in types 2, 3, and 5 (fig. 3), the 
single coronary artery and its branches are in close prox- 
imity to the aortic valve. These major coronary branches 
encircle the aortic root at the level usually assumed by 
the seat of an aortic valve prosthesis and may potentially 
be traumatized by deeply placed sutures. The patient 
undergoing right ventriculotomy for relief of infundibular 
or pulmonary valvar stenosis would be at risk with the 
type 4 coronary pattern (fig. 3), [4, 5], since major vessels 
cross the line of resection. Finally, the surgeon contem- 
plating perfusion of the coronary arteries during valve 
surgery [18] or attempting a coronary bypass graft oper- 
ation should be aware of the unusual coronary distribution 
pattern. 




























































































































































































































































































































































































Angiographic Demonstration 


From the angiographic standpoint, single coronary 
artery should be distinguished from arteriosclerotic cor- 
onary artery disease. This may be accomplished as in the 
present case by demonstrating normal distribution of the 
coronary arteries even though they arise from a single 
source (fig. 2). It is also helpful to further substantiate the 
findings with an injection in the "empty" coronary sinus 
(fig. 18). Angiographic descriptions of single coronary 
artery from the right sinus of Valsalva are rare [19]. How- 
ever, with the addition of the present case, the theee basic 
patterns illustrated in figure 4 have now appeared in the 
literature [7-9]. The three basic patterns have angio- 
graphic counterparts which can be distinguished using 
standard right anterior oblique and lateral projections of 
selective coronary arteriograms. 

The most important distinction is to define the basic 
course of the aberrant connecting branch and its relation- 
ship to the aorta and right ventricular infundibulum. It will 
have a posterior course (fig. 4A) if it passes behind the 
aorta, as in subtypes R-1, R-2a, and R-2b (fig. 3). It will 
appear on end and give rise to a left coronary artery with a 
caudal loop (fig. 4B) if it passes between the great vessels, 
as in subtypes R-3a, R-3b, and R-5b (fig. 3). It will be con- 
tiguous with a left coronary artery having a cranial loop 
(fig. 4C) if it passes anterior to the right ventricular in- 
fundibulum, as in subtypes R-4a, R-4b, R-5a, and R-5c (fig. 
3). Our case (fig. 2) illustrates the R-3a single coronary 
pattern. 


Subtypes at Risk 


Recent reports have suggested that one particular 
variety of single coronary artery from the right sinus of 
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Valsalva carries significant risk |7-9]. The present case 
illustrates such an anomaly. A single coronary vessel from 
the anterior sinus of Valsalva gives rise to a connecting 
branch which passes posterior and leftward between the 
aorta and right ventricular infundibulum before giving 
rise to the left coronary branches (figs. 2 and 48). In one 
autopsy series [8] in which the single coronary artery 
arose in this manner, nine of 33 patients (all young males) 
died suddenly following exe:uon. An additional seven 
cases of early exertional death in patients with the afore- 
mentioned anatomy were uncovered by these same investi- 
gators. There were no sudden unexplained deaths among 
18 patients in whom the artery arose from the /eft sinus 
of Valsalva. Although the mode of death in these individuals 
is uncertain, it is thought to relate to the acute angulation 
of the connecting branch, with potential narrowing of the 
left coronary artery during increased expansion of the 





E Selective cine right coronary arteriograms in patient 
with single coronary artery arising from right sinus of Valsalva 
A, Right anterior oblique view showing anterior position of cathe- 
ter (arrowheads) in right sinus of Valsalva (RSV) with opacification 
of common trunk which gives rise to right coronary artery (RCA) 
and left main coronary artery (LMCA} Left main coronary artery 
passes between aorta and right ventricular infundibulum as caudal 
loop. Dotted lines simulate position of pulmonary irunk (PT) and 
aorta (AO). B, Later phase showing continuity of right coronary 
artery, left main coronary artery. and the following sequential 
branches of left coronary artery septal perforator (SP) left 
anterior descending (LAD), diagonal (DIAG). circumflex marginal 
(CM). and circumflex (CX). C, Left anterior oblique view showing 
relationship of right coronary artery and left main coronary artery 
as latter passes behind right ventricular infundibulum in front of 
aorta. Branches of left main coronary artery are same as in fig 
2B. Note catheter position (arrowheads) and simulated position 
of aorta and pulmonary trunk. 





pulmonary artery and the aorta during exercise [B]. In 
Our case, there was no evidence for myocardial ischemia 
either by exercise electrocardiography or after epinephrine 
infusion during cardiac catheterization. 

It can be seen from figure 3 that patients with three 
subtypes of single coronary artery from the right sinus of 
Valsalva would potentially be prone to sudden death. 
These include subtypes R-3a (the present case), R-3b, and 
R-5b. Patients with these patterns who demonstrate 
myocardial ischemia may be candidates for coronary 
artery bypass surgery. It is hoped that their differentiation 
from the clinically insignificant variants will be appreciated 
by coronary angiographers. 


REFERENCES 


1 Ogden JA: Congenital anomalies of the coronary artery 
Am J Cardiol 25:474-479, 1970 


KELLEY ET AL. 


RIGHT LEFT 
CORONARY ARTERY CORONARY ARTERY 




























































































































































































































































































prie 


xus 


ei 







































































































































































































































































































































































Fig. 3. — Normal and single coronary artery patterns seen from caudal-cranial view. RCA = right coronary artery, LADCA = left anterior 
descending coronary artery, LCIRC = left circumflex coronary artery, AO = level of aortic valve, P = 
from Ogden and Goodyer [10]. 
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Fig. 4. — Diagrams of heart in right anterior oblique and caudal-cranial views showing three basic ways that single right coronary artery communicates 
with left system. A, Connecting branch reaches left anterior descending coronary artery by passing behind aorta. B, Connecting branch reaches left 
anterior descending branch by crossing between great vessels forming caudal loop (arrow). C, Connecting branch reaches left anterior descending coro- 
nary artery by passing anterior to right ventricular infundibulum farming cranial loop (arrow). Ao = aorta; AV = aortic valve; INF = right ventricular 
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Effect of o-(8-Hydroxyethyl)-Rutoside in Lymphangiography 


P. D. C. BROKS! 


In 30 patients who underwent lymphography of the 
retroperitoneal lymph nodes, the lymph vessels of one leg 
were pretreated with 5 ml of 10% o-(8-hydroxyethy!)-ruto- 
side (HR) prior to administration of Lipiodol Ultrafiuid. 
There were no untoward clinical effects associated with 
the pretreatment. Legs pretreated with HR showed*signifi- 
cantly fewer extravasations of contrast material than 
those untreated. HR appears to reduce the permeability of 
the lymph vessels, thus preventing or diminishing the 
occurrence of extravasations. 


Introduction 


The effect of coumarin and preparations containing 
coumarin and rutin on lymph vessels has been described 
[e.g., 1]. By its action on the lymph vessels, coumarin 
increases the rate of flow of contrast material during lymph- 
angiography. In addition, a coumarin-rutin combination is 
said to provide better uptake of contrast material in the 
lymph nodes. Infusion at too rapid rate (greater than 6 
ml/hr) increases the probability of complications, since 
the volume of contrast draining via the thoracic duct into 
the venous system increases the number of Lipiodol emboli 
in lungs and, to a lesser entent, in brain, liver, or kidney. 
However, optimal filling of the lymph nodes is essential for 
radiographic diagnosis. While the effect of coumarin and 
coumarin-rutin compounds is known, there have been no 
studies to date of a flavonoid alone. We chose o-(f-hy- 
droxyethyl)-rutoside (HR) because of its proven clinical 
efficacy. It is known to diminish injury to the microcircula- 
tion during radiation therapy [2-5]. To our knowledge, 
the effect of HR in lymphangiography has not been 
studied previously. 
e 


Materials and Methods 


Thirty patients underwent lymphography of the retroperitoneal 
lymph nodes for the diagnosis of systemic disease (e.g., leukemia, 
tumor, metastases). A total of 500 mg HR (Venoruton? Inject- 
able, Zyma) was administered, 5 ml in a 1096 solution. No other 
adjunctive agents were used. Alternating patients received the 
injection in a lymph vessel that had been dissected in the back of 
the left or right foot. Then the contrast material (Lipiodol Ultra- 
fluid) was administered on both sides under equal pressure, so 
that the rate of administration was 4 ml/hr. The total dose varied 
from 4 to 7 mi on each side. During contrast administration, 
radiographs of the legs were made. Films of the pelvic and ab- 
dominal region were taken at the conclusion and 24 hr later. 
Pressure and flow in both legs were equal for all patients included 
in the study. 


Results 


Use of HR did not affect the speed of administration of 
contrast. Neither did deep lymph tracks become visible, 
which reportedly occurs with coumarin. There was no 
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effect on lymph node visualization, and no systemic effects 
were detected. However, a striking difference was noted 
in the appearance of the films of both legs, especially in 
older patients. The lymph vessels in the legs pretreated 
with HR showed fewer extravasations than those un- 
treated. Typical findings are illustrated in figure 1. 

The results for each patient are summarized in table 1. 
Because of the difficulty in counting extravasations ac- 
curately when they are numerous (see fig. 1), the data are 
expressed verbally rather than numerically. Superimposition 
also adds to the difficulty of numeric reporting, The dif- 
ference between the categories some and many in the 
tabulation is at least 10 extravasations. 

Of the 30 patients examined, 10 showed no extrava- 
sations of contrast in either the treated or untreated leg. 
In three cases both legs showed an equal degree of 
extravasation. For 13 patients the frequency of extrava- 
sations was clearly less in the leg pretreated by HR than 
in the control leg, and in four cases the reverse was true. 
This difference was statistically significant at the 5% level 
using a two-tailed binomial analysis. 


Discussion 


The lymph vessel system offers a much higher resistance 
to the Lipiodol than to lymph, owing to their great dif- 
ference in viscosity. Consequently, extravasations occur 
due to the rather high pressure necessary-to force through 
a contrast fluid. In older patients the lymph vessels are 
more fragile and brittle, resulting in a higher incidence of 
extravasations, always in the upper leg. 

Nevertheless, the high extravasation rate was un- 
expected. This may in part be explained by the fact that 
repeat radiographs are not routinely taken 24 hr after 
lymphography. At that time they frequently show small 
extravasations which are masked earlier by contrast-fillec 
vessels. The rate of injection is an unlikely cause since 
extravasations as a result of excessive pressure almost 
always occur in the lower leg. They show a characteristic 
irregular linear pattern and decrease from below upward. 
The extravasations described here are the so-called late 
phenomena [5]. 

Patient position during administration (sitting, half sitting, 
or supine) and total dosage had no influence on the oc- 
currence of extravasations. The extravasations caused no 
problems for the patient, and with repeated lymphography, 
the contrast passed through the lymph vessels with ease. 

The effect of the flavonoid o-(P-hydroxyethyl)-rutoside 
on the increased permeability of the microcirculation has 
been demonstrated both experimentally and in man [6-10 
This action is probably due to a direct effect on the 
endothelial cell, producing a reduction in size of the in- 
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Fig. 1.— 4, 24 hr film of patient pretreated with HR on right. Note unilateral extravasations on untreated side. B, 24 hr film of different patient 
pretreated on left. Bilateral extravasations more severe on right than on left. 


TABLE 1 


Patient Data 








Age and Sex 
of Patients 
with Right Leg 





Pretreated Right Left 
13, M None None 
27, M None Some 
SIG x. Some Many 
34, M.. None Some 
36,M.. Many Many 
38,M.. None None 
&4 E i. None Some 
48,M.. None Some 
DISP a3 Many Many 
54,M.. Some None 
54, M.. Some None 
56, M.. Some Many 
DO NES None Some 
63, M.. Some Many 
ZO s None None 





terendothelial junctions [11, 12]. A similar “membrane” 
effect has been shown on platelets and red cells [13, 14]. 
Histologically there is great similarity between the lymph 
vessels and blood capillaries, both being lined with en- 
dothelial cells. At an older age and under conditions of 
constant increased pressure (lymphedema), the lymph 
vessels degenerate and become increasingly permeable. 
If the lymph vessels become more fragile, as during lymph- 
ography, extravasation may occur. The data from this study 
suggest that HR acts to seal the vessel wall, making it less 
permeable. This is comparable to the sealing effect on the 
vessels of the microcirculation during radiation therapy. 















































Age and Sex 
of Patients 


with Left 
Leg Pretreated Right Left 
18,F None None 
23. M Some Some 
23, M None None 
23, F None None 
2 4 NS eet None None 
28,M Many None e 
41, M None None 
45 M Some None 
49,M.. Some None 
54, M. None None 
54,M.. None None 
63. M- None Some 
66. F .. Some None 
70, P uses Res Many Some 
70, M. None Some 
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Detection of Pulmonary Nodules by Computed Tomography 


JOHN R. MUHM,! LARRY R. BROWN, AND JOHN K. CROWE 


In 11 of 23 patients, computed tomography of the chest 
detected pulmonary nodules that were not detected by 
conventional chest radiography or whole lung tomography. 
CT is recommended for patients suspected of having pul- 
monary metastasis and those with a solitary pulmonary 
nodule. 


Computed tomography (CT) of the chest is useful in 
detecting pulmonary nodules that have not been detected 
by conventional chest radiography or by whole lung 
tomography. This report describes our experience with 
11 such cases. 


Subjects and Methods 


A series of 23 Mayo Clinic patients with pulmonary nodules or 
suspected pulmonary metastases were evaluated by stereo 
posteroanterior chest films, lateral chest films, and CT of the 
chest. Whole lung tomography was also performed on 17 of the 
patients. 

Whole lung tomography was performed at 125 kVp. using a 
15° arc. Tomographic cuts were performed at 1 cm intervals, 
and the chest was studied from the posterior to the anterior 
aspects of the ribs. 

CT was performed using a prototype EMI body scanner. CT 
scans were taken at 1.5 cm intervals, and the chest was studied 
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from the apex to the posterior costophrenic angie. 

Of the 23 patients, one was evaluated for right paratracheal 
adenopathy. Two patients with negative findings on chest films 
were evaluated because of positive findings on sputum cytology, 
and three were evaluated for probable metastasis, having had a 
primary malignant lesion resected from another site. The re 
maining 17 patients were evaluated for single or multiple pul- 
monary nodules; 13 of the 17 had had a malignant neoplasm 
resected from another site. 


Case Reports 
Case 7 


A 56-year-old man had evidence of right paratracheal ade- 
nopathy on a chest film (fig. 1A). CT showed the adenopathy. but 
also showed a 2 cm mass in the right upper lobe laterally (fig. 18). 
Review of the chest film revealed a faint density in the right upper 
lobe laterally, and a lesion was confirmed by localized plain film 
tomography. The peripheral mass was a primary squamous cell 
carcinoma, and the paratracheal adenopathy was due to a 
metastatically involved lymph node. 


Case 2 


A 62-year-old man underwent right upper lobectomy because 
of a large cell carcinoma. A chest film 3 months later showed a 
nodule in the right midlung (fig. 24). CT showed the right lung 


tege 





Fig. 1.— Case 1. Peripheral squamous cell carcinoma with 
paratracheal adenopathy on right side. A, Chest film showing 
evidence of paratracheal adenopathy (black arrow) but not 
clearly revealing peripheral carcinoma (white arrow) B. CT 
scan showing peripheral carcinoma (arrow). 
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Fig. 2 — Case 2. Metastatic large cell carcinoma. A, Chest film showing nodule in right midiung. Note postoperative changes in right hemithorax. B, 
CT scan showing nodule in right midiung C. CT scan showing metastatic nodule in left apex. 


mass (fig. 28), as well as a 2 cm mass in the left apex (fig. 2C) 
and a 1.5 cm density in the lingula. In retrospect, the mass in the 
left apex could be identified on chest film and whole lung tomo- 
grams. Thoracotomy revealed that the mass in the left apex was 
a focus of metastatic large cell carcinoma. No abnormality was 
palpable in the lingula. 


Case 3 


A 62-year-old man had severe rheumatoid arthritis. A chest 
film (fig. 34) showed two nodules in the right lung; whole lung 
tomograms showed four nodules in the right lung and none in 
the left. CT showed nine nodules in the right lung and five in 
the left (figs. 38—3G). Thoracotomy revealed that the nodules 
were metastatic from a prostatic carcinoma. 


Results 


Of the 23 patients evaluated for pulmonary nodules, 11 
had nodules detected by CT that had not been detected by 
conventional chest radiography or by whole lung to- 
mography in two of the 11 cases, the chest film had 
originally been interpreted as showing no pulmonary 
nodule, and the pulmonary lesion was found in retrospect 
after CT had detected it (fig. 1). In another case, chest films 
and whole lung tomograms were initially interpreted as 
showing no pulmonary nodule; even in retrospect the 
nodule detected by CT was not visible on either the chest 


film or the whole lung tomograms. In another case, a left 
apical mass could be seen in retrospect on chest films and 
whole lung tomograms (fig. 2). In the other seven cases, 
single or multiple nodules were detected on chest films 
or whole lung tomograms, but in all seven cases et least 
one additional nodule was detected by CT. When com- 
pared with the other studies, CT detected one more nodule 
in five cases, three more in one case, and nine more in 
one case. 

In three cases, CT showed fewer nodules than were 
detected by chest film or whole lung tomography. In one 
of these, a nodule in the right lung apex was not detected 
by CT because the patient's shoulders were too large to 
allow the lung apices to be positioned in the aperture of 
the CT unit. In the second case, a questionable nodule was 
seen on a whole lung tomogram, but chest films and CT 
showed no pulmonary nodule. In the third case, two 
nodules were seen on whole lung tomograms performed 
at another hospital, but only one nodule was seen by CT. 

In the other nine cases, the findings on the chest films, 
whole lung tomograms, and CT were in agreement about 
the presence or absence and the number of pulmonary 
nodules. In two cases, no nodules were detected by any 
procedure. In five cases, one nodule was detected by each 
procedure. In two cases, two nodules were detected by 
each procedure. 















































































































































CT DETECTION OF PULMONARY NODULES 


b 





D 

Fig. 3.— Case 3. Metastatic prostate carcinoma. Mi 
A, Chest film showing two nodules in right lung. 
8~G, CT scans showing multiple nodules in both 
lungs. 


Discussion 


The detection of multiple pulmonary nodules has im- 
portant therapeutic implications. Detection of additional 
pulmonary nodules is important in evaluating the patient 
with a solitary pulmonary nodule, since the presence of 
multiple nodules could mean that the nodules are meta- 
static or that the patient has multiple synchronous primary 
bronchogenic carcinomas [1]. The detection of pulmonary 
metastasis is important because the resection of pulmonary 
metastatic lesions has resulted in prolonged survival in 
certain types of malignancies [2—4]. 

Plain chest radiography and whole lung tomography 
are the primary tools used to evaluate patients for the 
presence of pulmonary nodules. Whole lung tomography 
detects about 10% more pulmonary lesions than does 
conventional chest radiography [5]. 

In our 23 patients, CT detected nodules that were 
undetected by conventional radiographic methods. This 
has been mentioned in previous reports [6-9]. These 
results have led us to recommend that CT of the chest 
be used in evaluating all patients with a single pulmonary 





nodule or with a suspected pulmonary nodule or pub 
monary metastasis. 
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View Box Exercises for Teaching Problem Solving in Radiology 


ROSCOE E. MILLER,! AND BARBARA J. ANDREW? 


An organized radiologic problem-solving system is pre- 
sented for developing improved view box exercises for 
students and residents. It is based on six components: (1) 
problem sensing, (2) problem hypothesizing, (3) problem 
searching and definition, (4) problem identificatior® (5) 
resolution, and (6) verification. Since all examinations by 
the practicing radiologist involve these components, 
worthwhile simulated clinical management games should 
also incorporate them. A simulated radiologic exercise 
should be a valid measurement of the resident's ability to 
manage a wide range of clinical situations and techniques 
and should improve problem-solving strategies. Use of 
simulated clinical cases eliminates risk to patients during 
the educational process. 


Case presentations, conferences, and seminars have tra- 
ditionally been used to teach residents the principles of 
radiologic management and diagnosis. The clinical respon- 
sibilities assigned to the resident provide practical experi- 
ence. However, the finite supply of clinical material in most 
residency programs poses problems. Residents may not 
have the opportunity to apply their knowledge in the 
radiologic workup of patients. In some instances, good 
clinical feedback may be lacking and the ultimate diagnosis 
based on further workup may never be learned. 

The “hot seat” in front of the view box involves the use 
of simulated radiologic problems in which a description of 
the patient and his chief complaints are presented. The 
resident makes decisions about the radiologic diagnosis 
and management of the patient as if he were dealing with 
an actual clinical case. Well organized, effective techniques 
for developing these simulation games have not been 
adequatefy publicized. The following radiologic problem- 
solving system can help in constructing such exercises. 

The usual diagnostic workup and radiologic manage- 
ment of a patient include: (1) evaluation of the clinical data 
on the x-ray requisition; (2) radiologic data collection, 
including choice of examination, proper preparation, ap- 
propriate contrast material (type, density, and viscosity), 
correct position, sequence and number of films, and ade- 
quate technician and equipment performance; and (3) 
generation of the provisional or differential radiologic 
diagnosis and suggestions for further procedures. This 
pattern enables use of the six components Andrew [1] 
suggested for clinical problem solving. 


Clinical Problem Solving 
Steps 1 and 2: Problem Sensing and Hypothesizing 


The clinical requisition provides a portion of the infor- 
mation which enables the radiologist to decide what 
procedures to use. As a consultant to the clinician, the 
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radiologist is responsible for choosing and executing the 
diagnostic method [2]. Another important source of in- 
formation is the patient's description of his symptoms. 
If possible, the resident should examine the patient. He 
must then formulate provisional diagnoses as a basis for 
determining the specific diagnostic tests required. He 
should be encouraged to seek additional diagnostic data 
while in front of the view box. 


Step 3: Problem Searching and Definition 


During the exercises, the resident should use indicated 
procedures and techniques to assemble the information 
needed to rule out or confirm diagnoses, to define the 
severity of the problem, or to determine the need for other 
diagnostic procedures. Each new diagnostic possibility 
must be tested by resident and instructor as the problem 
search and definition phase proceeds. 


Steps 4—6: Problem ldentification, Resolution, and 
Verification 


Problem searching and definition followed by analysis 
of radioiogic and other information will occasionally result 
in only one diagnostic possibility. If several diagnoses can 
be explained by the clinical and radiologic findings, the 
resident should select supplementary methods to solve 
the problem. He should receive feedback on his decisions 
as follows: 

1. He identified one or more valid problems and chose 
an effective radiologic procedure to solve each. 

2. He identified one or more valid problems, but his 
further radiologic workup was not useful in solving them. 


_ In this case, the resident must reassess methods and plan 


a different approach. 

3. He has incorrectly identified the patient's problem and 
must select an alternative diagnostic hypothesis and new 
testing methods. 

Questions posed by the instructor are an effective tool 
[3] in determining the resident's confidence in his diag- 
nosis. For example: What additional studies would be 
needed to establish the diagnosis? The resident must also 
be informed of the possible consequences of his decisions, 
such as inconvenience to the patient or clinicians or 
added costs. This enables residents to work out mistakes 
prior to patient contact. Board examiners are particularly 
concerned that residents do not undertake or recommend 
needless or dangerous procedures. 

While the steps in diagnostic problem solving usually 
follow sequentially, new information can stimulate re- 
versal to earlier stages in the process. This looping may 
be repeated many times for the same case. The same case 
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in two clinical settings may elicit two different series of 
problem-solving steps. These steps may be repeated as the 
instructor or examiner furnishes more information about 
the patient's status and progress. 

All examinations by the practicing radiologist involve 
this diagnostic problem-solving process. Therefore, the 
process should be incorporated in a simulation teaching 
program. A wide range of clinical situations and techniques 
should be included so the resident can learn from mistakes 
without harm to patients. 

In the clinical practice of radiology, an examination 
inappropriate to solving the diagnostic problem is often 
ordered by the referring physician. Similarly, the instructor 
should suggest inappropriate procedures in a diagnostic 
exercise to give the resident a chance to reject them. 
Poor clinical history or irrelevant information may also be 
included. In reviewing a case, a search should be made 
for wrong decisions or procedures that delayed the proper 
diagnosis. 

The resident might be asked if he needs additional 
clinical data before making decisions regarding radiologic 
data collection. He might then be asked to interpret the 
data and present provisional diagnoses. The instructor 
might ask about the procedures and techniques thought 
to be relevant to making a definitive diagnosis. Later the 
instructor could provide the results of these procedures 
and techniques, which should prompt the resident to 
select the most likely diagnostic possibilities. Such dialogue 
between instructor and resident can be used to test and 
sharpen skills in clinical problem solving at no risk to 
patients. 


Construction of View Box Exercises 


The first step is selection of a clinical case from the 
teaching file [4] to serve as a base for developing the 
exercise and establishing the limits of the diagnosis and 
reasonable diagnostic alternatives. Next the case descrip- 
tion, consisting of the patient's complaints and the re- 
ferring physician's clinical report and provisional diagnosis, 
is written. Most of this information should appear on the 
radiologic request. The case description can be altered to 
extend the range of possible diagnoses and methods. 
Radiologic procedures that can be used to confirm or 
deny possible diagnoses are then examined. Those that 

















should not be used must be included with their possible 
result (e.g., dollar drain, delay, discomfort, death). Finally, 
accessory patient information from the attending physi- 
cian's history, physical examination, laboratory tests, and 
other investigative procedures is assembled. 

Various approaches that can be used in the diagnostic 
management of the case are then outlined. For example, 
in an acute abdominal emergency, should more plain films 
be obtained the same day? Should the examination be 
repeated another day? Should tomography, contrast, 
nuclear, or ultrasound studies be used? If any or all of 
these are indicated, in what order should the examina- 
tions be performed? 

The resident will finally arrive at the point where no 
additional radiologic examinations are needed. For each 
decision the resident makes, the consequences and options 
that would likely occur clinically are listed. Each radiologic 
management exercise consists of several series of related 
decisions leading to diagnosis. These series can parallel 
one another, diverge, or intersect at various points. 

The instructor can frequently rework and perfect cases 
after each presentation. This information can be filed with 
the case for future use [4]. This approach is also an 
excellent method for working up cases for the teaching 
file. 

In summary, properly prepared view box exercises 
expedite the process of learning the sensible, precise, 
and economic practice of modern radiology. 
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Ultrasonic Aortography: Unexpected Findings 


TIMOTHY G. LEE! AND SIDNEY C. HENDERSON! 


In a series of 125 patients examined ultrasonically for 
suspected abdominal aortic aneurysms, 15 patients (12%) 
had intraabdominal abnormalities unrelated to the aorta. In 
12 of these patients, a retroperitoneal malignancy clinically 
mimicked an aneurysm. In the remaining three, other ab- 
normalities were discovered in addition to an aneutysm. 
In one patient, a large uterine myoma was visualized; in 
another, large retroperitoneal lymph nodes subsequently 
proved to be lymphoma; in the third, enlarged lymph nodes 
in association with a carcinoma of the colon were dis- 
covered. Because of the high incidence of unsuspected 
findings, ultrasonography should become an essential part 
of the evaluation of this group of patients. 


Introduction 


The accuracy of ultrasound in the diagnosis and assess- 
ment of abdominal aortic aneurysms has been well demon- 
strated [1—12]. Our experience in a series of 125 patients 
examined ultrasonically not only confirms this efficacy but 
adds a new dimension. Fifteen patients (1296) had intra- 
abdominal lesions unrelated to the abdominal aorta which 
clinically mimicked an aneurysm. While some investigators 
have detected abdominal masses during ultrasound 
aortography [1, 8, 9, 11—15], the importance of ultra- 
sound examination in the management of patients 
suspected of having an aneurysm has not been stressed. 


Materials and Methods 


From June 1973 to June 1976, 125 patients suspected 
of having an abdominal aortic aneurysm were referred for 
ultrasound evaluation. Patients were scanned with standard, 
commercially available equipment. Leading edge and gray scale 
studies were performed with a single 2.25 MHz transducer. 
Real-time dynamic imaging was performed with 3.5 MHz 
transducer array. 


Results 


Of the 125 patients, 54 were found to have aneurysms; 
19 were subsequently confirmed by angiography, surgery, 
or autopsy. The remainder are being followed clinically 
and by repeat ultrasonography. In many of these cases, 
the size of the aneurysm was significantly underestimated 
angiographically because of laminated thrombus within 
the lumen of the aneurysm. In two cases, contrast angi- 
ography did not outline an aneurysm. Other investigators 
have had similar experiences [2, 3, 6, 8-12]. 

Of the 51 patients with normal studies, 15 were con- 
firmed by angiography, surgery, or autopsy and the rest 
clinically. Angiographic correlation is obtained only if the 
patient is being studied for another purpose. During this 
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3 year survey, none of these patients has subsequently 
been shown to have an aneurysm. 

Five ultrasound examinations were unsuccessful. In 
one instance, obesity limited the scan. In four, the presence 
of overlying bowel gas prevented an adequate examination. 
In these four patients, the referring physician did not feel 
that reexamination after bowel preparation with simethi- 
cone was indicated [16, 17]. In other patients, however, 
bowel gas was guccessfully controlled by simethicone. 

Unexpected findings were detected in 15 patients. 
Twelve retroperitoneal malignancies which clinically mim- 
icked an aneurysm were discovered. The tumors included 
lymphomas, carcinomas of the pancreas, retroperitoneal 
sarcomas, and a case of metastatic teratocarcinoma. Such 
tumors may be difficult to delineate by other studies. Three 
patients had intraabdominal masses in addition to an 
aneurysm. One patient had a large uterine myoma con- 
firmed surgically, and one had a retroperitonea! lymphoma. 
The third patient had enlarged, necrotic lymph nodes 
associated with a carcinoma of the colon. Two patients 
who were referred for evaluation of known retroperitoneal 
masses also proved to have an abdominal aortic aneurysm. 
These patients are included in our positive aneurysm cases 
rather than with the group having abdominal masses 
which clinically mimicked an aneurysm. 

One additional case which demonstrated the importance 
of ultrasonography fits into a separate category. A patient 
with an abdominal aortic aneurysm shown by angiography 
underwent aortofemoral bypass graft. Later he developed 
a left upper quadrant mass, and the possibility of pseudo- 
aneurysm was entertained. Ultrasonography revealed a 
large retroperitoneal mass which proved to be a lymphoma. 


lllustrative Case Reports 


Case 7. J. U., a 67-year-old male, presented with a pulsatile 
abdominal mass. Transverse and longitudinal scans of the abdo- 
men revelaed enlarged retroperitoneal lymph nodes encircling 
the abdominal aorta. These findings were confirmed by 
subsequent lymphangiography (fig. 1). 
lymphoma. 

Case 2. H. M. a 59-year-old female, presented with a pulsatile 
abdominal mass. An abdominal aortic aneurysm was suspected 
clinically. Ultrasound revealed a large solid mass in the region of 
the pancreas, close to but separate from the abdominal aorta 
(fig. 2). Laparotomy revealed carcinoma of the head of 
the pancreas. 

Case 3. C. W., a 65-year-old male, was referred for evaluation 
of a pulsatile abdominal mass. A large 7 X 5 X 4.5 cm abdominal 
aortic aneurysm was identified by ultrasound. The patient subse- 
quently underwent contrast aortography, and the corresponding 
angiogram matched the ultrasound findings (fig. 3). 


Biopsy revealed 
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Fig. 1. Case 1. A, Transverse abdominal scan showing enlarged nodes {N} encircling abdominal aorta (A), clinically mimicking abdominal aortic 


aneurysm. B, Sagittal scan along axis of abdominal aorta again revealing enlarged nodes. C and D, AP and lateral views of lymphangiogram showing 
typical lymphomatous nodes. 


Case 4. G. H., a 62-year-old male, was referred for ultrasound (fig. 4). 
evaluation of a pulsatile abdominal mass which revealed a 5.5 X Case 5. S. S. a 60-year-old female, presented with a pulsatile 
6 X 10 cm aneurysm. At angiography, the contrast agent did abdominal mass. Real-time imaging of the abdominal aorta 


not outline the aneurysm because of intraluminal thrombus clearly demonstrated an abdominal aortic aneurysm (fig. 5). 
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Fig. 2.-—- Case 2. Transverse scan of abdomen showing solid mass in 
region of head of pancreas (P). This proved to be a carcinoma. Relation- 
ship of mass to abdominal aorta (A) is clearly demonstrated. Mass 
clinically mimicked abdominal aortic aneurysm. 


Discussion 


Our cases confirm the reported efficacy of ultrasound 
aortography. Ultrasound aortography is accurate in the 
measurement of abdominal aortic aneurysms and is non- 
invasive. Real-time imaging has been a useful addition since 
the aorta can be viewed dynamically. 

We have also found an important aspect of ultrasound 
aortography that has not been previously emphasized. 
In those patients suspected of an abdominal aortic 
aneurysm, 1296 had abdominal masses which accounted 
for the clinical presentation. We attribute this high in- 
cidence to two factors. One is recently improved equip- 
ment. The other, more important factor is the thorough 
abdomima! examination which we feel is essential for all 
patients suspected of aneurysm. In the face of strong 
clinical suspicion of an abdominal aneurysm which is not 
demonstrated by ultrasound, a diligent search must be 
undertaken to explain the discrepancy. Although in some 
patients a slender body habitus or tortuous aorta will 
simulate an aneurysm, we have detected a significant 
number of cases in which an abdominal mass mimicked 
an aneurysm. We conclude that ultrasound aortography 
is the screening method of choice and is essential to the 
management of patients suspected of an abdominal aortic 
aneurysm. 
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Fig 4 © Case 4. A, AP view of angiogram outlining aortic lumen. B, Sagittal scan showing 
outer dimension of abdominal aortic aneurysm. 










































































Fig. 5. — Real-time ultrasound scan 
of long axis of abdominal aorta 
clearly revealing aneurysm. 
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Gray Scale Ultrasound and Isotope Scanning: 
Complementary Techniques for Imaging the Liver 


K. J. W. TAYLOR,! D. SULLIVAN, A. T. ROSENFIELD, AND A. GOTTSCHALK 


Technical advances in gray scale ultrasound have led 
to better signal-to-noise ratios and improved resolution. 
A display of the texture of the liver is now possible, making 
ultrasound an important complementary techniqwe to 
radioisotope scanning. In the positive radioisotope scan, 
ultrasound permits differentiation of isotopically cold 
areas into neoplasms, benign cysts, and abscesses. In 
addition, when the radioisotope scan is equivocal, ultra- 
sound is invaluable in differentiating normal variants from 
disease states. Dilated intrahepatic ducts can also be 
identified. Examples of the use of ultrasound in defining 
radioisotope abnormalities are presented. 


introduction 


Prior to the introduction of gray scale ultrasound tech- 
niques, isotope examination of the liver was the more 
accurate technique. On ultrasonic examination of patients 
with known metastatic disease, McCarthy et al. [1] failed 
to visualize pathology in 5495, while Leyton et. al. [2] re- 
ported a false negative rate of 39% in similar patients. In 
contrast, the accuracy of isotope liver scanning on such 
patients with known liver metastases has been reported 
to vary from 72-90% [3-8]. In these reports, a false 
positive rate of O%—-17% was found and a false negative 
rate of 1%-28%. However, using even bistable ultrasound 
machines, ultrasound was found to be more reliable than 
isotope methods for establishing normality of equivocal 
nuclear scans |1, 9]. 

The recent technical advances in gray scale ultrasonog- 
raphy have improved both the resolution and signal-to- 
noise rajio [10]. Consequently the texture of the liver can 
now be displayed in addition to the contour. When the 
internal structure of the organ is displayed, small discrete 
abnormalities can be seen which appear as defects of this 
normal anatomy. Preliminary results showed that tumors 
less than 1 cm in diameter can be resolved [11—14]. This 
is beyond the resolution capability of isotope liver scanning 
in vivo. A comparison between isotope and gray scale 
ultrasound liver imaging [15] showed that ultrasound 
produced diagnostically useful results in 92% of patients, 
produced no equivocal results, and only an 896 incidence 
of false positive and false negatives. In contrast, isotope 
examination resulted in a high incidence of both equivocal 
and spurious reports. A recent report stressed the greater 
accuracy of gray scale ultrasonography compared to 
radioisotope examination of the liver [16]. 

A series of illustrative cases is presented in which liver 
examination by gray scale ultrasound allowed a definitive 
diagnosis of an observed abnormality on the isotope scan 
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and resolved the cause of an equivocal isotope scan into 
a definite abnormality or an anatomic variation. 


Materials and Methods 


isotopic Examination 
The liver was imaged 15-30 min after intravenous injection of 
bmci Te sulphur colloid. Four projections were recorded 


using a Picker 415 Gamma camera. 


Ultrasound Examination 


A Picker EDC system was used with a 3 MHz focused trans- 
ducer to improve resolution. The liver is displayed in a series of 
paramedial sector scans using the method described by Taylor 
and Hill [17]. The gain setting was adjusted so that normal liver 
tissue was displayed. Most liver metastases are apparent because 
they return lower level echoes than the normal tissue and there- 
fore appear as defects in the normal anatomy when the gain 
setting is optimally adjusted [18]. To examine the nature of à 
mass, the A scan provides important supplementary information 
to the operator. The complete lack of echoes on the A scan re 
sults from an absence of acoustic interfaces; in biological situa- 
tions, this only occurs when the ultrasound beam traverses simple 
fluid. Thus differentiation between solid and cystic consistencies 
can easily and accurately be determined. Operator expertise 1s 
required when low level echoes are found which may originate 
equally from a semifluid consistency, such as an abscess, or from 
certain homogeneous tumors, such as lymphomas and sarcomas. 


illustrative Case Reports 
Positive Isotope Scans 


Case 1. A 52-year-old woman had a left radical mastectomy 
in 1968 for carcinoma of the breast. In December 1975 she 
noticed a 1 cm nodule in the right breast. Preliminary metastatic 
workup revealed normal bone scan, normal skeletal survey, and 
normal liver functions. However, the isotope liver scan showed a 
large defect in the right lobe (fig. 1A), suggesting metastatic 
disease. Gray scale ultrasound examination demonstrated a 7 
cm cystic lesion with a regular well defined margin and no ev: 
dence of internal echoes (fig. 18). The diagnosis of a benign 
hepatic cyst, probably of congenital origin, was made. Subse 
quent biopsy of the breast revealed fibroadenoma and fibro- 
cystic changes; the patient was discharged without mastectomy. 
A repeat echo examination of the liver 6 months later showed 
no evidence of change in size or shape of the cyst 

Case 2. A 40-year-old woman had intermittent. right upper 
quadrant pain and fever for 1 month A 99 Tc sulphur coliloid 
liver scan showed a defect in the right lobe (fig. ZA). Ultrasound 
examination revealed a large abnormality which consisted of a 
thick rim of high level echoes with low central ones (fig. 28). 
There is strong evidence that echoes originate from collagen 
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interfaces [19] and thus these appearances indicate a thick 
fibrous capsule surrounding a fluid cavity, In our experience this 
is most characteristic of a liver abscess. A gallium scan showed 
uptake in the lesion. Blood cultures were positive for 
Staphylococcus aureus and subsequent surgical drainage 
confirmed a pyogenic abscess. 


Equivoca! Isotope Scans 


Case 3. A 65-year-old woman was seen in 1975 with a lower 
abdominal mass which had been enlarging over the past year. 
At laparotomy, a cystadenocarcinoma of the ovary was found 
with metastases to the omentum. Most of the primary tumor 
mass was removed. a partial omentectomy was performed, and 
no tumor was found in the upper abdomen around the liver. 


Fig. 1 — Case 1. A, Te sulphur 
colloid iiver.spleen scintigram show- 
ing large cold area in region of porta 
hepatis extending into right lobe. B, 
Paramedian longitudinal ultrasono- 
gram through right lobe of liver (H) 
showing cystic area (C) 7 cm in 
diameter (arrow). Absence of echoes 
from within this lesion and regular 
margins indicates cyst is benign Dia: 
phragm (D) is to night and right kid- 
ney {RK} lies posterior to hiver 


After discharge, the patient received a combination of chemo- 
therapy and radiation therapy, without a favorable response. She 
was readmitted in January 1976 with neurological symptoms 
secondary to metastases in the mid thoracic and mid lumbar 
regions. In addition, she had recurrent fevers. A search for an 
occult abscess was undertaken. A liver scan showed a question- 
able defect at the porta hepatis, interpreted as a possible ana- 
tomic variant (fig. 3A). Ultrasound examination of the liver 
showed an irregular 7 X 8 cm mass returning low level echoes 
invading the liver (fig. 3B). One month later, liver metastases 
were clinically apparent and the patient succumbed. 

Case 4. A 52-year-old woman was first seen with a lump in 
the right breast which had been palpable for 6-7 months. Xero- 
radiography revealed a probable malignant mass. An isotope liver 
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Fig. 2. — Case 2. A, ?*"Tc sulphur colloid liver scintigram showing 
definite cold area near inferior margin. B. Paramedian ultrasonogram 
through right lobe of liver showing rim of high level echoes (arrows) 
surrounding area with low level internal echoes (A). Appearance con- 
sistent with chronic liver abscess containing pus with surrounding capsule 


scan revealed a posterior defect (fig. 44) which could have been 
an enlarged renal impression or could have represented an intra- 
hepatic lesion. Ultrasound examination (fig. 48) showed an 
irregular 8 cm mass situated above the right kidney and extending 
deeply into the right lobe of the liver, an appearance characteristic 
of metastatic liver involvement. Combined liver and kidney iso- 
tope scanning confirmed a space-occupying mass in the liver. 
Computed tomography confirmed the presence of a large tumor 
in the right lobe. 

Case 5. A 29-year-old male underwent primary treatment for 
a teratoma of the left testis and was subsequently followed as an 
outpatient. Isotope liver examination was performed as a routine 
follow-up procedure and revealed a gallbladder fossa interpreted 
as being within normal limits. Ultrasound examination through 
the region of the gallbladder showed three 2 cm tumors, partially 
necrotic (fig. 5). The patient died unexpectedly within 3 weeks 





































































































of the scan, and the ultrasound findings of metastatic involvement 
of the right lobe of the liver were confirmed at autopsy. 


Discussion 


The liver is a difficult organ to evaluate by clinical exam- 
ination since gross disease can be present before there is 
palpable abnormality. In the past 20 years, radionuclide 
examination has been widely used. The accuracy of the 
method in patients with known hepatic metastases has 
been reported to vary from 72%-90% [3-8]. The more 
recent introduction of technetium-labeled colloid and more 
sophisticated instrumentation should have improved the 
accuracy, but there is little evidence for this. Although in a 
recent study am accuracy rate of 88% was claimed for 
experienced physicians, less experienced colleagues pro- 
duced 11%-50% false negative reports [20]. In another 
series of 1,424 radionuclide studies, an accuracy of only 
77.3% was achieved [21]. Focal defects at the porta 
hepatis have been reported in 1595 of liver scans of which 
58% were normal and 42% had significant pathology (22). 
These studies suggest that new radiopharmaceuticals are 
required to improve the specificity and sensitivity of iso- 
tope liver scanning (5). Alternatively, ultrasound may be 
used as a complimentary modality to differentiate between 
cysts, abscesses, or tumors which produce nonspecific 
isotope cold areas (e.g., cases 1 and 2). In equivocal 
isotope scans; ultrasound may be used to differentiate 
defects due to anatomical variation from significant 
pathology (e.g., cases 3-5). 

Ultrasound may also be used to guide biopsy of liver 
metastases or to drain liver abscesses. Such procedures 
will be especially facilitated by the availability of high reso- 
lution real-time scanners which result virtually in ultrasonic 
fluoroscopy. Meanwhile, the current generation of static, 
gray scale B scanners add greatly to the diagnostic 
modalities available for investigation of the liver. 
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Fig. 3. — Case 3. A, ?*"Tc sulphur 
colloid liver-spleen scintigram show- 
ing well defined defects in porta 
hepatis which could represent signif- 
icant pathology. B, Paramedian 
ultrasonogram through region of 
porta hepatis showing 7 cm tumor 
(T) which appears as irregular defect 
in normal liver structure. Appearance 
indicative of metastatic disease 
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Fig 4 — Case 4. A, **"Tc sulphur colloid liver scintigram showing defect 
continuous with impression for right renal fossa B, Paramedian ultra- 
sonogram through right lobe of liver showing solid tumor 8 cm in 
diameter invading normal liver substance. Tumor iT) replaces norma! 
hver tissue above right kidney (RK). Appearance consistent with 
metastatic disease. 
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Fig. 5. — Case 5. Paramedian ultrasonogram through right lobe of hver 
showing three irregular tumor areas which simulated normal galibladder 
fossa on scintigraphy. These were metastases (arrows) fram teratoma 
of testis. 










































































































































































































































































































































































































































































Rectus Sheath Hematoma: Ultrasonographic Diagnosis 


JOSEPH K. KAFTORI,! ALEXANDER ROSENBERGER, ! SIMON POLLACK,? AND JONATHAN H. FISH! 


Five cases of rectus sheath hematoma were correctly 
diagnosed by ultrasound. The main feature in each case 
was a well defined superficial abdominal transsonic mass; 
it appeared spindle shaped on longitudinal sections and 
ovoidon transverse sections. Ultrasonography is suggested 


as the procedure of choice for the diagnosis of this corfdition. 


Rectus sheath hematoma results from a tear of an epi- 
gastric vessel. Symptoms include pain, an abdominal mass 
palpable in the sitting and supine positions (Fothergill sign), 
and ecchymosis of the abdominal wall with associated 
signs of blood loss. It has been seen in association with 
trauma, infectious and debilitating diseases, collagen dis- 
orders, pregnancy, and puerperium [1-5]. Recent re- 
ports [2, 4, 5] identify straining, coughing, and 
anticoagulant therapy as the most common causes of this 
disorder. 

There are no specific diagnostic laboratory tests for 
rectus sheath hematoma. Preoperative diagnosis can be 
difficult and is often missed. Occasionally the hematoma 
becomes infected and forms an abscess or persists and 
calcifies [3]. Radiologically it can sometimes be recognized 
by special soft tissue technique if suspected and sufficiently 
large [6]. Ultrasonography can be used to diagnose rectus 
sheath hematoma without the need for elaborate investi- 
gations [7, 8]. During a period of 15 months we diagnosed 
five cases of unsuspected rectus sheath hematoma by 
ultrasound, three of them with gray scale technique. 


Case Reports 
Case 1 


An 83*year-old woman was admitted because of coffee ground 
vomitus and confusion. Laboratory tests revealed hemoglobin, 
10.3 g/100 ml; reticulocyte count, 795; white blood cell count, 
17,800. Examination disclosed an elongated tender mass in the 
left abdomen and bluish discoloration in the umbilical region. 
Radiographs were noncontributory. Blood cultures grew Proteus 
mirabilis. 

Ultrasonography (fig. 1). showed a well defined elongated 
echo-free structure deep in the abdominal! wall 10 cm to the left 
of midline, extending 7 cm above and 10 cm below the umbilicus. 
Maximum width of the structure was 9 cm and depth, 3 cm. Some 
scattered internal echoes were seen within the structure on in- 
creased gain. The mass corresponded to the anatomic position 
of the rectus sheath; it had the consistency of fluid with an esti- 
mated volume of 230 ml. 

The patient died in spite of intensive antibiotic treatment. At 
autopsy, a cystic mass 15 X 14 X 5 cm was found within the left 
rectus sheath. It contained 210 ml of turbid fluid consisting of 
blood, clots, and pus; the culture grew Proteus mirabilis. Micro- 
Scopy showed necrotic changes within the rectus muscle. A 
duodenal ulcer was also found. 
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Case 2 


A 63-year-old obese man was admitted because of sudden 
severe pain in the right abdomen. Laboratory tests were normal. 
A huge warm mass, which protruded when the patient sat up, 
was palpated about 20 cm below the right costal margin. 

Ultrasonography showed a 3 X 9 X 16 cm well defined trans- 
sonic structure to the right of midline between the costal margin 
and the umbilicus. The findings were similar to those in case 1. 
The ultrasonographic diagnosis was rectus sheath hematoma. 
After surgical drainage, recovery was uneventful, 


Case 3 


A confused 80-year-old woman with myxedema and dimorphic 
anemia was admitted for evaluation of possible pelvic fracture. 
The hemoglobin was 7.2 g/100 ml; platelets, 200,000. Radio- 
graphs did not show a fracture. A mass was palpated in the right 
lower abdominal wall; there was slight discoloration of the 
overlying skin. 

Ultrasonography (fig. 2) revealed a 12 X 6 X 3 em spindie- 
shaped transsonic mass 6 cm to the right of the umbilicus ex- 
tending longitudinally into the pelvis and impinging on the 
bladder. Multiple scattered echoes consistent with hematoma 
were prominent within the mass. The patient expired shortly 
thereafter. No autopsy was obtained. 


Case 4 


A 74-year-old man was referred because of abdominal pain 
and anemia. The pain had started 1 week earlier during a bout 
of forceful coughing. Blood examinations revealed acute myelo- 
monocytic leukemia with a platelet count of 26,000. A longi 
tudinal mass with bluish discoloration of the overlying skin was 
palpated in the left lower quadrant. Ultrasonography showed a 
3X4 X 6 cm mass to the left of midline along the lower rectus 
sheath pressing on the bladder, consistent with hematoma. The 
hematoma gradually decreased in size. 


Case 5 


A 15-year-old Bedouin girl under treatment with prednisone 
and azathioprine for systemic lupus erythematosus was admitted 
because of fever. The temperature was 38.4'C; hemoglobin, 
7.3 g/ 100 mi; platelets, 78,000. A hot tender mass was felt in 
the right lower abdomen. She remembered having blunt trauma 
to the abdomen 1 month earlier. 

Ultrasonography (fig. 3) disclosed a transsonic spindle-shaped 
3 X 4 X 9 cm mass, consistent with hematoma of the lower right 
rectus sheath; pressing on the bladder. The mass was tapped and 
brown fluid aspirated; the culture grew Pseudomonas aeruginosa. 
The hematoma was subsequently surgically drained. 


Discussion 


Ultrasonographically, homogeneous abdominal hema- 
toma appears as a transsonic cystlike space. VVhen blood 
is in a nonhomogeneous state after fragmentation of the 
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Fig. 1. —Case ! B scans showing high left rectus sheath hematoma, ovoid on transverse section (A) and spindle shaped on longitudinal section 1B). 
Structure is well defined and transsonic; echoes within are consistent with hematoma Arrows point to midline (A) and height of xiphoid (B1. 


Fig. 2.— Case 3. Gray scale longitudinal section to right of midline 
showing low rectus sheath hematoma as spindle-shaped transsonic mass 
impinging on bladder (BL) with some internal echoes. Dot markers 1 
cm apart. 
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clot or formation of pus and necrotic tissue, some internal 
echoes can be seen [9]. Rectus sheath hematoma can 
occur high, below the costal margin (cases 1 and 2)o0f 
low in the rectus sheath (cases 3-5) on either side. The 
higher part of the hematoma lies closer to the abdominal 
wall than its lower part. Low rectus sheath hematoma 
impinges on the anterior wall of the urinary bladder [7, 8]. 

A rectus sheath hematoma characteristically is spindle 
shaped on longitudinal scans, as in our five cases. On 
transverse sections it is ovoid with a slightly flattened base. 
This corresponds to the anatomic shape of the rectus 
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Fig. 3.—Case 5. Gray scale scans showing right low rectus sheath hematoma. ovoid on transverse section LA) and spindle shaped on longitudinal 
section (B). pressing on bladder (BL). Arrow points to midline. dot markers 1 cm apart 
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sheath. The differential diagnosis includes abscesses and 
other hematomas of the abdominal wall as well as trans- 
sonic cystlike areas which can be seen under a normal 
umbilicus and under laparotomy scars. In our opinion, 
ultrasonic investigation of unexplained abdominal masses 
will reveal that rectus sheath hematoma is more common 
than previously reported and that ultrasonography is the 
procedure of choice for its correct diagnosis. 
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New Trends in the Treatment of Breast Cancer 
at the Cancer Institute of Milan 


UMBERTO VERONESE 


Preliminary results from three trials on breast cancer 
treatment carried on at the National Cancer Institute of 
Milan are presented. In the first trial, radical mastectomy 
(105 patients) was compared to a more conservative pro- 
cedure consisting of breast resection, axillary dissection, 
and radiation therapy (125 patients). Axillary metastases 
were found in 22% and 25% of the two groups, respectively. 
After 30 months, two local recurrences have occurred, one 
in each group. Four patients in the radical mastectomy 
group have developed distant metastases. 

in the second trial, carried out on patients with nodal 
involvement, radical mastectomy (179 patients) was com- 
pared to radical mastectomy followed by a prolonged 
combination chemotherapy using cyclophosphamide- 
methotrexate-fluorouracil (207 patients). After 27 months, 
recurrences have occurred in 24% of the patients treated 
only with radical mastectomy compared to 5.3% in those 
treated with radical mastectomy plus chemotherapy. 

in the third trial, 67 patients with inoperable breast 
cancer were treated with chemotherapy plus radiation 
therapy. Recurrences occurred at a lower rate than 
observed in a previous series of patients treated with 
radiotherapy alone. 


Introduction 


In the past 1O years substantial modifications have been 
introduced in the treatment of breast cancer. Conventional 
radical mastectomy has been partly replaced by either 
more conservative or more extended surgery, based on 
improved "staging" of the disease. Radiation therapy has 
been introduced as the main therapeutic means in cases 
of limitad extent, and chemotherapy seems to play a role 
as adjuvant after surgical treatment in cases with increased 
risk of local or distant recurrence. 

Presented here are three programs recently introduced 
at the National Cancer institute of Milan, a center which 
sees approximately 800 new cases of breast cancer each 
year. The classical radical mastectomy has been replaced 
by five types of surgery corresponding to different 
conditions of local-regional spread (table 1). 


Radical Mastectomy versus Quadrantectomy, 
Axillary Dissection, and Irradiation 


A clinical trial is in progress comparing the classic 
Halsted radical mastectomy with a large resection of the 
breast, axillary dissection, plus irradiation of the remainder 
of the breast (fig. 1). The trial applies to T1 NOMO patients 
with primary tumors of less than 2 cm. An entire quadrant 
of the breast is resected together with the overlying skin 
and the corresponding portion of the fascial sheet of the 
pectoralis major. 


Whenever possible, axillary dissection is performed 
en bloc and in continuity with the breast quadrantectomy; 
this is easily done when the tumor is located in the upper 
and/or outer quadrants. For tumors of the lower inner 
quadrants, the axillary dissection is performed with a sep- 
arate incision. Axillary dissection is intended to prevent 
recurrences due to occult lymph node metastases which 
are present in dbout 25% of T1 NO cases. Knowledge of 
presence or absence of axillary involvement is a valuable 
prognostic factor and is useful in planning future treatment. 
Half of the patients with lymph node involvement are 
randomly assigned to receive radiation therapy of the 
supraclavicular area and internal mammary lymph nodes; 
the others receive no further treatment. 

Radiation therapy is begun 3-4 weeks after surgery 
using *?Co irradiation through lateral and medial tangential 
fields encompassing all residual homolateral breast tissue. 
The lower limit of the fields is more than 2 cm below the 
submammary sulcus. A weekly dose of 1,000 rad =: 100 
rad is delivered over 5 weeks for a total dose of 5,000 rad. 

The cosmetic results are good in most cases. Psycho- 
logical results are also satisfactory in 85% of patients. 
However, only in half is this due to the cosmetic factor; 
in the other half the patients feel psychologically relieved 
since they believe the conservative surgery is a sign of less 
serious disease. 

Between September 1973 and December 1975, 230 
cases entered the trial: 105 were treated with radical 
mastectomy and 125 with the conservative surgery plus 
radiation therapy. Axillary metastases were found in 23 
and 31 patients, respectively. After 30 months, two loca! 
recurrences have occurred, one in each group. Four cases 
in the radical mastectomy group have developed distant 
metastases (table 2). 

By the end of 1977, this clinical trial will encompass 500 
cases. If recurrence-free survival rates for the two methods 
of treatment are found to be equal, the conservative 
protocol! will find a definite place in breast cancer 
treatment. 


Chemotherapy for Axillary Metastases 


Review of thousands of cases has shown that the major 
problem in patients with lymph node involvement is distant 
metastases, not local recurrence. To direct therapy to the 
prevention of metastases, a clinical trial was initiated in 
1973 comparing radical mastectomy with radical mas- 
tectomy followed by a prolonged combination chemo- 
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TABLE 1 


Types of Treatment in Nondisseminated Breast Cancer 


rn Rn amamma areara ——————————————— M —— maaar: 


TNM Category Treatment 


RREREERREEE—————— P! edith ARUP RAL PALIN maranana UT rS 
^ — mi 


Ti NO Resection of breast, 
axillary dissection, 
irradiation of 
residual breast 

T2 NO vei oer Rer Enim eriscusModdied radical 


mastectomy’ 
T3 NO, T1-3N1..................Radical mastectomy’ 
T3 NO, T1-3N1 (inner quadrants)... Radical mastectomy 
intermaal mammary 


dissection” 
TT SANZ NS. Leine e$ Sae Superradical mastectomy’ 
Tab Gen aea & oe as Be oe | Chemotherapy plus 


radiation therapy 


pera aaa tuna rendre e a a a a ene A i a a A RTT ni taa aree rn e arr ena a rr T S rn Ten mmm mms 


Note. — Trials currently in progress for all forms of treatment except 


superradical mastectomy 
*Chemotherapy in cases with microscopic evidence of fymph node 


inyolyement 


RANDOM 


Radical Mastectomy Breast Resection 


Axillary Dissection 







Radiotherapy on the 


Residual Breast 


N — N + 


RANDOM 


Radiotherapy 


No further 


Treatment 


No further 


Treatment Supraclavicular 


Internal Mammary 


Fig. 1. — Design of trial 1 radical mastectomy versus quadrantectomy, 
axillary dissection, and irradiation. Stratification = premenopause or 
postmenopause. 


therapy in patients with lymph node involvement (fig. 2). 
Combination chemotherapy is begun 2-4 weeks after 
mastectomy. Treatment consists of cyclic administration 
of cyclophosphamide (100 mg/m? body surface area by 
mouth on days 1-14), methotrexate (40 mg/m^ intra- 
venously on days 1 and 8), and fluorouracil (600 mg/m? 
intravenously on days 1 and 8). The next cycle is begun 
after a 2 week rest period (days 15—28). For patients over 
65 years of age, the initial dose of methotrexate is reduced 
to 30 mg and that of fluorouracil to 400 mg/m^*. 
Patients were selected at random to receive either the 
chemotherapy for 12 cycles or no further treatment. No 
additional therapy was planned without documented evi- 
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TABLE 2 


Comparison of Radical and Conservative Surgical Procedures 








maana imeipa aiana rarm aa aia 





Radical Conservative 
Mastectomy Surgery’ Total 
NO: Cases ov iov oe Ew ES 105 125 230 
Axillary positivelymph nodes... 23(22) 31(25) 54 (23) 
Local recurrences............- 1 1 2 
Distartt metastases........... 4 0 4 








Note —Prehminary results 30 months after start of trial Numbers in 


parentheses are percentages. 
*Parnal resection of breast. axillary dissection, and irradiation of remainder 


of breast 


MASTECTOMY 
N+ 


RANDOM 


Combination Chemotherapy 
* (CMF for 12 cycles) 


No further 
Treatment 


Fig. 2. — Design of trial 2: chemotherapy for axillary metastases Strate 
fication: age less than 50 years or 50-75 years; one or two axillary nodes 
involved or four or more; mastectomy radical or enlarged. CMF = 
cyclophosphamide-methotrexate-fluorouracil. 


TABLE 3 


Radical Mastectomy with and without Adjuvant Chemotherapy 











Radical Radical 
Mastectomy Mastectomy and Tota! 
CMF* e 

Total cases... ..... 180 211 391 
No. evaluable...... 179 207 386 
No. postmenopausal 97(542) 112(54.1) 209 (54.1) 
Total recurrences 

(alitypes)........ 43 (24) 11 (5.3) 54 (14.0) 
Recurrences in 

mastectomy area 

and supraclavicular 

region... oaaao 7 (3.9) 3 (1.5) 10 (2.6) 
Recurrences in cases 

with four nodes 

involved........ 22/54 (40.7) 6/68(8.8) 28/122 (22.9) 





Note — Preliminary results 27 months after start of trial. Numbers tn 
parentheses are percentages. 
* Cyciophosphamide-methotrexate-fluorouracil. 


dence of treatment failure. In particular, no postoperative 
irradiation was administered. 

Preliminary results show an impressive difference in 
the rate of local and distant recurrences in the two groups, 
especially in cases with involvement of four or more axil- 
lary lymph nodes (table 3). While improved survival rates 
have yet to be proved, present results suggest that 
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ADM + VCR 
(4 cycles) RN 
N No response .—— ——Ba8À» off study 
(RT + CMF) 


Response (Partial remission + 
| Complete remission ) 
RT 


IS No response 
——Á— cal 


* 
off study 
Partial remission {CMF } 


Complete remission 


RANDOM 


No further Maintenance 


Treatment Chemotherapy 


Fig. 3. — Design of trial 3: chemotherapy for inoperable tumor. ADM = 
adriamycin, VCR = vincristine. RT radiation therapy, CMF = 
cyclophosphamide-methotrexate-fouorouracil 


adjuvant chemotherapy may play a definite role in 
preventing metastases. 


Chemotherapy plus Radiotherapy for 
Inoperable Tumor 


Patients with locally inoperable tumors (T3b and T4) 
have traditionally been treated only with radiation therapy. 
Since 1973, chemotherapy has been introduced as a treat- 
ment preceding radiotherapy (fig. 3). Treatment includes 
four 3 week cycles of adriamycin plus vincristine. Adria- 
mycin is given at a dose of 75 mg/m? body surface area 
every à weeks. Then vincristine is administered at a dose 
of 1.4 mg-m* on days 1 and 8, with a rest period from 
days 9 to 21. 


TABLE 4 


Radiation Therapy with and without 
Chemotherapy for Inoperable Breast Tumors 


aa a rn ur e eee i a a aa aa a a MAE APA RAUM PIU TOP ara eee rp d. TETUER 
——————————— 
peut MDNMEOHMNEREENEERERERNENMNNMMMDIMEMEMNMNNNMEHUMRIEEENR VERE LAR RE ANAA AE W A AA aat A DET d 
A " " 


No. Recurrences (All Tynes} 


Time after 
Tr eatment —— — M MM—————ÀH—MÁ— eue PIC EEN N TRIES: 
(mo) Radiation Radiation Therapy 
l Therapy Alone and Chemotherapy 
(Prior Series) iPresent Series) 
O26 ic cg hha) 69/454 (15) 10/67 (15) 
7-12 95/332 (29) 8/42 (19) 
13-18 40/199 (20) 4/19 (21) 
204/454 (45) 22/67 (33) 





Total... coles 


For patients responding to chemotherapy, °°Co radio- 
therapy is begun 3—4 weeks after the last dose of vin 
cristine. The primary tumor, ipsilateral axilla, and 
supraclavicular regions as well as the ipsilateral internal 
mammary node chain are irradiated with a tissue dose of 
5,000-6,000 rad delivered in 8-10 weeks (6,000 rad 
to involved sites and 4,500-5,000 rad to uninvolved sites}, 
One-third of the dose given to the breast is delivered 
through a plexiglas bolus. 

Patients achieving complete clinical remission are ran- 
domly assigned to receive no further therapy or six more 
cycles of chemotherapy as a prophylactic maintenance 
treatment. The results obtained in the first 67 patients 
show a reduction in recurrences compared to a similar 
series of patients treated before 1973 with radiotherapy 
alone (table 4). 

These preliminary results suggest that a more rational 
coordination of surgery, radiotherapy, and chemotherapy 
based upon varying conditions of tumor size and spread 
may result in improved breast cancer treatment, both in 
terms of reduced recurrences and utilization of less 
mutilating surgical procedures. 





The Role of Interstitial Therapy in Present Day Radiotherapy 


FERNANDO G. BLOEDORN,*-? JOHN E. MUNZENRIDER, WON K. TAK, AND JUAN B. RENE 


The role of interstitial therapy in the treatment of malig- 
nant tumors is discussed. With interstitial therapy, the 
tumor is accurately localized under general anesthesia, 
irradiation is limited to the tumor-bearing volume of tis- 
sues with minimal irradiation of normal structures, and 
treatment time is shorter than with external beam therapy. 
Disadvantages include its rather limited clinical appli- 
cation, more complicated dosimetry, the higher level of 
technical skill required in the surgical procedure, and radi- 
ation exposure of operator and personnel. Interstitial 
therapy is indicated for relatively small well differentiated 
primary tumors and in cases where the primary and lymph 
node metastases are in close proximity. A combination of 
interstitial and external beam therapy is recommended for 
advanced tumors and in cases of unsatisfactory implants. 
Seven illustrative cases are presented. It is recommended 
that improved afterloading techniques and surgical and 
nonsurgical procedures (e.g., suspension laryngoscope) 
be developed so that this type of therapy can be extended 
to all cases requiring high doses and a small volume of 
radiation. 


Introduction 


Interstitial therapy, when applied with proper indications 
and techniques, is probably the best available form of 
radiation therapy in the treatment of cancer. Indeed, it is 
the treatment of choice in all accessible tumors which 
require a high dose of irradiation, providing the tumor can 
be adequately encompassed by the implant. It is also an 
ideal technique to boost the dose in accessible residual 
tumors after external irradiation [1—4]. 

Despite its virtues, interstitial therapy is almost a for- 
gotten grt in the United States. Many institutions in which 
high quality radiation therapy is practiced do not utilize 
interstitial therapy. The reasons for this neglect are mani- 
fold, the main one being that the necessary training and 
example are often not offered at training centers. This is 
due to the growing fear regarding the amount of radiation 
received by the operator and personnel involved in the 
preparation of the sources and in the management and 
care of patients treated with radium sources. This fear 
orginated before the development of afterloading and 
lower energy sources. Although the danger of radiation 
exposure is a legitimate concern, it has been greatly exag- 
gerated. If proper precautions are taken, exposure can be 
held to levels well within acceptable tolerance limits [5, 6]. 

Aside from the developments fostered by Henschke and 
co-workers [7-14] in the United States and by Pierquin 
and colleagues [15—19] in France, very little dedication and 
talent have been devoted to devising innovative techniques 
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with this useful mode of therapy. A concerted effort should 
be made to devise and apply new techniques of interstitial 
therapy in order to take full advantage of its virtues without 
yesterday's threat of radiation exposure. 

It is the dream of physicists and biologists to develop an 
ideal external beam of great gaining biological factor which 
can deliver radiation of high relative biologic effectiveness 
exclusively to the tumor area with low biologic effective- 
ness and intensity to the normal structures. However, until 
this dream is realized, more effort should be devoted to 
further improvement of interstitial therapy, which will be 
with us for quite some time. It is also necessary to display 
more ingenuity in order to develop complicated patterns 
of implants with good geometrical distribution of interstitial 
sources and to increase the use of surgical and other pro- 
cedures which facilitate the exposure of tumors, thereby 
extending the indications of interstitial therapy. 


Advantages and Disadvantages 


With the exclusive use of supervoltage external beam 
therapy and the too frequently applied technique of two 
parallel opposing fields, an entire segment of the body 
(neck, mediastinum, pelvis) is irradiated to the maximum 
or near maximum tumor dose, with the ensuing conse- 
quences of acute reactions and the more important late 
irreparable changes. The use of interstitial! therapy, either 
alone or in combination with external beam therapy, can 
reduce the problems inherent in unnecessary large volume, 
high dose irradiation. 

To date, interstitial therapy is the only type of therapy 
which can deliver radiation to the tumor with minimum 
irradiation of normal bordering structures. it therefore 
fulfills one of the ideals of radiotherapy. Accurate local- 
ization of the tumor is another advantage. VVith the use of 
general anesthesia, gross extent of the tumor under treat- 
ment can be determined by sight and touch. 

Most of the sources used produce a supervoltage type of 
gamma radiation with its advantages in certain areas, 
specifically if bone or cartilage are contained in the irradi- 
ated volume. Due to the small volume, the low rate of irradi- 
ation, and the minimal irradiation of normal tissues, a high 
dose can be delivered to the tumor without morbidity. The 
treatment time is shorter than with external beam therapy. 
Finally, there is a possible biologic advantage using low 
intensity continuous irradiation with the resultant possible 
gain in oxygen enhancement ratio and relative biologic 
effectiveness. 

Unfortunately, interstitial therapy can only be applied 
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in a relatively small number of clinical situations. It is a 
surgical procedure, thereby requiring special training and 
skills from the therapists. Radiation exposure to the 
operator and personnel, even if reduced, is always a 
liability, and dosimetry is more complicated. 

Some of these disadvantages can be overcome or di- 
minished considerably. For example, the number of clinical 
applications can be increased by using complex patterns 
to suit the difficult situations or increasing accessibility 
by surgical or other means. Radiation exposure can be 
reduced to negligible levels by proper handling of sources 
and by adequate use of afterloading techniques and low 
energy sources. The dosimetry involved is greatly simplified 
today by the use of computers [20, 21]. « 


Performance of an Adequate Interstitial Implant 


Proper indications, technique of insertion, and dosimetry 
are self-explanatory requisites. 

An adequate variety of sources must be available. This 
refers to the length and linear density of the radioactive 
sources as well as to the variety of afterloading devices to 
adequately cover tumors with varying locations, shapes, 
and sizes. In some cases flexible sources will facilitate 
proper coverage of the tumor; in other cases rigid implants 
will better serve the purpose; while in still other cases 
tumors can only be implanted with seeds. 

General anesthesia should be mandatory. Interstitial 
therapy is a form of therapy which competes with very 
radical surgical procedures. It requires good exposure and 
relaxation, with the patient immobilized in order to attain 
proper distribution of the sources. Only general anesthesia 
can satisfy these requisites. 

A carefully developed plan of source distribution should 
be taken to the operating room, and the sources should be 
applied in a geometrical pattern. The patient must be 
closely observed while the sources are in place. If the films 
or dosimetric isodose curves show unsatisfactory place- 
ment of the sources in the implant, it should be removed 
without hesitation. Thereafter, the implantation can be 
repeated within a week or the treatment can be completed 
by external irradiation. If the implant is of doubtful uni- 
formity, it may be left for one-half or less of the planned 
time and the treatment subsequently completed by 
external irradiation. 


Intersititial Therapy Alone or in Combination 
Interstitial Therapy Only 


Interstitial therapy can be used alone only in cases where 
the tumor and all its extensions can be covered by the 
implant of radioactive sources. This requirement can be 
satisfied in either the primary site or in regional metastases, 
but seldom in both. Its main application is in accessible, 
relatively small well differentiated primary tumors and in 
cases where the primary and lymph node metastases are 
in close proximity. In some cases only the primary or the 
nodal metastases are suitable for interstitial therapy. Those 
are cases which sometimes can be treated by a combination 
of interstitial therapy for one and surgery for the other. 
This combination, especially in tumors of the head and 





























neck, is capable not only of improving results but of pre- 
serving function and appearance (e.g., a tumor of the 
tongue treated by interstitial therapy and neck nodes by 
neck dissection). 


Combination with External Beam Therapy 


When it is likely or certain that the whole of the tumor 
cannot be encompassed adequately by the implant, it can 
be treated by a combination of external beam therapy and 
interstitial therapy. In choosing between interstitial therapy 
alone or combination therapy, the subclinical disease (local 
and lymph node extensions of the tumor) as well as the 
grossly diagnosed tumor must be considered. Knowledge 
of the natural history of the type of tumor is of great value. 

At our institution combination therapy is used in two 
different circumstances: (1) for advanced tumors where 
interstitial therapy alone cannot properly cover the primary 
and its extensions together with, lymph node- bearing areas 
and (2) in unsatisfactory implants. In the first situation the 
lymph nodes could harbor gross disease or be at high risk 
of subclinical involvement. In such cases the whole of the 
volume of potentially involved tissues should receive a min- 
imum dose that is known to destroy subclinical disease 
(i.e., 4,500-5,000 rad, preferably the latter). This dose 
will generally diminish the size of the main tumor or tumors 
to make them adequate for interstitial therapy. 

In the case of unsatisfactory implants, the implant should 
be removed if the x-rays or the computerized dosimetry 
show either an uneven dose distribution with hot and/or 
cold spots or a poor relation of the sources to the tumor. If 
the inhomogeneity of the dose or the position defect is 
great, the implant should be removed immediately and 
reinserted at a later date. If such defects are of lesser 
degree, the implant can be left in place to deliver 
2,000-3,000 rad and then removed. The treatment is 
then completed by external beam therapy. è 

in the first group for combination therapy, interstitial 
therapy is used as a boost dose to the residual tumor mass. 
In the second group interstitial therapy is used to give a 
boost dose at the beginning of treatment. The important 
point is that the whole of the tumor, gross and/or sub- 
clinical disease, should receive what is considered to be a 
lethal dose for that particular type of tumor. 


Indications 
Interstitial Therapy Alone 


Interstitial therapy alone is indicated for head and neck 
tumors, including squamous cell carcinoma of the lip and 
oral commissure, providing the tumor is not adherent or 
involving bone; early well differentiated tumors of the 
mobile tongue, floor of the mouth, and buccal mucosa; 
infrequently in skin tumors; in larger tumors in old debili- 
tated patients in which a seed implant is indicated to solve 
the problem expeditiously. Other indications include some 
tumors of the vulva when surgery is not possible, early 
anal carcinomas; in metastatic tumors appearing after 
irradiation in the lower end of the vagina in cervical or 
endometria! carcinoma; and in small recurrences after 
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beam irradiation in pharyngeal walls, where the implant is 
performed through a suspension laryngoscope, or in the 
nasopharynx through a split soft palate. 


Combination with External Beam Therapy 


Such combined therapy is indicated mostly in advanced 
tumors (either in the primary or lymph nodes or both) or 
in less advanced but anaplastic malignancies. In most cases 
where combined therapy is used, the complex of primary 
and lymph node-bearing areas is included in the same 
volume of external beam irradiation. 

At our institution we use combined therapy for most 
advanced head and neck tumors, mainly in the tongue, 
mobile portion, and base; floor of the mouth; buccal 
mucosa; tonsil and peritonsil; soft palate and uvula; faucial 
pillar; retromolar trigone; posterior and lateral wall of the 
pharynx; some vallecula and pyriform sinus; pharyngoepi- 
glottic folds; maxillary antrum and nasal cavity; salivary 
gland; neck node metastases; and recurrences in primary 
tumors or in the neck after radical surgery. Gynecologic 
and other locations include vulva, vagina, cervical stump; 
vaginal extensions from cervical or endometrial carcinoma; 
nodal metastases in the groin; pelvic masses (mostly lymph 
node metastases); postoperative vaginal recurrences or 
metastases from endometrial carcinoma; localized post- 
operative recurrences from adenocarcinoma of the rectum, 
mostly in the ones localized to the perineum and/or vagina; 
some tumors of the bladder; and primary adenocarcinoma 
of the breast and its chest wall recurrences. Other investi- 
gators have used combined therapy in cancer of the lung 
and tumors of the prostate with good results [7—14]. 


Ways to Expand Present Indications 


Probably the most important step to improve the use of 
interstitial therapy is to impart to trainees the value of this 
useful modality. From the outset, trainees should be taught 
its indications and ways to plan and perform a good im- 
plantation. It is also important to promote the use of after- 
loading and other techniques to reduce the radiation 
exposure to operators and personnel. The use of after- 
loading devices also facilitates teaching of the procedures, 
since there is no radiation exposure [6, 22-241. If ther- 
apists are taught the advantages of interstitial therapy, 
more interest and ingenuity will be applied in the develop- 
ment of safer and more effective ways of using interstitial 
therapy, either alone or in combination with external 
beam therapy. 

Extension of the use of the suspension laryngoscope and 
surgical access to anatomically inaccessible tumors could 
also result in a considerable increase in the indications of 
interstitial therapy with a therapeutic gain and reduced 
morbidity resulting from the reduced volume of high dose 
irradiation. In most of these cases a combined therapy 
approach will be indicated. Examples of cases in which 
surgical access may be helpful are pelvic masses (e.g., 
lymph node metastases after surgery); paraaortic lymph 
node metastases; gross residual tumor, either after surgery 
(e.g., in gastrointestinal malignacies) or after radical radio- 














Fig. 1.-— Case 1. Combination radium needle and radon seed implant 
in T; glossotonsillar lesion 


therapy for boost treatment (e.g., large paraaortic and 
pelvic metastases); and tumors of the bladder 125-271 


illustrative Case Reports 


Selected cases are presented to illustrate the application 
of the above principles to specific clinical situations. 


Conventional Exposure with General Anesthesia 


Case 1. A 71-year-old male with a T3 glossotonsillar 
lesion was treated with external irradiation °°Co 5,600 
rad T.D.) plus an implant combining a radium needle vol- 
ume in the posterior portion of the tongue and radon 
seeds in the tonsillar and peritonsillar region delivering 
1,700 (fig. 1). The patient is free of disease 3 years later. 

Case 2. A 76-year-old female had large squamous cel! 
carcinoma of the endocervix and endometrium with ex- 
tensive vaginal metastases invading the whole vagina 
independent of the uterine lesion. The patient was treated 
with external irradiation (^^Co 5,000 rad T.D. to the 
whole pelvis and vagina) followed by intrauterine packing 
(3,000 mg hr), a vaginal ovoid, and a volume implant 
which delivered 1,500 rad (fig. 2). The patient is free of 
disease after 5 years. 


Implantation through Suspension Laryngoscope 


Case 3. A 47-year-old male with a T2 squamous cell 
carcinoma of the tonsil with extension to the posterior 
pillar was treated with a single ipsilateral telecobalt field 
(4,750 rad T.D. in 5 weeks) plus a radon seed implant 
performed partially through a suspension laryngoscope, 
delivering 3,000 rad (fig. 3). The patient is free of disease 
more than 4 years later. 




















294 BLOEDORN ET AL. 


ment was very well tolerated without producing edema of 
the larynx. The patient is without evidence of disease 1 
year after the implant. 


Surgical Exposure of Recurrent for Residual) Tumor 


Case 5. A 40-year-old female was seen with recurrent 
squamous cell carcinoma of the nasopharynx after ex- 
ternal irradiation (6,000 rad T.D.) delivered 4 years pre- 
viously at another institution. The patient was treated with 
a 45 MeV x-ray beam with single ipsilateral field. In ad- 
dition, a radon seed implant was performed through a split 
soft palate, delivering 3,700 rad (fig. 5). Treatment was 
well tolerated. Biopsy of the nasopharynx revealed recur- 
rent carcinoma 8 months after the implant; she was treated 
with methotrexate and adriamycin. No gross evidence of 
recurrence or deep necrosis appeared until she died of 
uncontrolled mediastinal metastases 3 years after the 
implant. 

Case 6 A 35-year-old female had recurrent adrenal 
carcinoma in the lumen of the inferior vena cava with a 
polypoid mass 2.5 cm in diameter. Radiographic and surg- 
ical exploration showed no other recurrence or metastases. 
2 Fig. 2.— Case 2. Combination Heyman capsules, vaginal ovoid and A radon seed implant was performed, delivering 6,500 
radium needle implant in stage lil carcinoma of endometrium rad (fig. 6). The patient had lung metastases 2 years after 
: the implant which were controlled by chemotherapy. The 














7 Case 4. A 57-year-old male had squamous cell carci- patient is presently free of disease 6 years later. 

E noma of the right pharyngoepiglottic fold with a large Case 7. A 48-year-old female was treated with external 
E extension into the lateral pharyngeal wall, upper portion irradiation and intracavitary radium at another institution 
| of the pyriform sinus, and aryepiglottic fold. The patient for squamous cell carcinoma of the cervix. Exploration 6 
cS was treated with °°Co using two parallel opposing fields years later revealed squamous cell carcinoma in the right 


| (5,000 rad T.D. in 5 weeks). A gold seeds implant to the pelvic rim invading and obstructing the right ureter. The 
T pharyngoepiglottic fold, lateral wall of the pharynx, and patient was treated with a 45 MeV electron beam using 
; aryepiglottic fold was performed after external irradiation two parallel opposing fields (12 xX 12 cm field, 4,000 rad 
ue and delivered 2,000 rad to these sites (fig. 4). The treat- T.D. in 6 weeks) plus a radon seed implant delivering 5,000 































































































Fig. 3.— Case 3. Radon seed im- 
plant performed partially with sus- 
pension laryngoscope in T2 lesion 
of tonsi! with extension to posterior 
pillar. Solid line on film is cassette 
marker for dose calculation 
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rad to the residual mass (fig. 7). The patient died of pul- 
monary and abdominal metastases 20 months after the 
implant. Another patient similarly treated has survived 
4 years with no evident disease. 


Future of Interstitial Therapy 


Interstitial therapy will be with us for many years to 





Fig. 4. — Case 4. 
to pharyngoepig! 
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fold performed with suspension 
laryngoscope for T3 lesion of pharyn 
goepigiottic fold 





Fig. B. Case 5 
plant to carcinoma of nasopharynx 
recurrent after radiation 





come. Therefore, better and more efficient procedures 
must be developed to extend the indications to all 
requiring high does and a small volume of radiation. These 
goals can be achieved by further development of after- 
loading techniques; by extending the use of surgical and 


C 
Ax 
us 
D 
Un 


otherwise inaccessible tumors; by the use of low energy 























































































































































































































































































































296 BLOEDORN ET AL. 





Fig. 6. — Case 6. Radon seed implant (arrow! to recurrent adrenal carci- 
noma in inferior vena cava, performed with. surgical exposure. Three 
seeds underlying the eleventh rib are presumably in hepatic vein, having 
been dislodged from implant Larger metallic objects are hemostatic clips 
from initial operation. 





Fig. 7. — Case 7. Radon seed implant to recurrent squamous cell carck 
noma of cervix along right pelvic rim, inserted with surgical exposure. 
Semicircie is for dose calculation purposes. 


sources; and by new and better devices for the insertion 
of radioactive seeds with good geometrical distribution 
in volumes and planar arrangements. It is possible that 
some implants might be replaced by ready-made patterns 
of radioactive or partially radioactive materials. Another 
step toward the improvement of interstitial radiotherapy 
will be attained by the use of sources which produce rays 
of different relative biologic effectiveness and/or oxygen 
enhancement ratio than those of gamma rays, which will 
offer some therapeutic gain. The application of <°°Cf to 
interstitial therapy is a step in this direction. 

Other developments which could expand indications 
and improve the effectiveness of interstitial therapy include 





remote afterloading techniques and the simultaneous 
application of radioprotective agents or tumor 
radiosensitizers. 

We have striven to enlarge the field of application of 
interstitial therapy at our institution. We are now replacing 
direct implantation of radium by iridium and other after- 
loading techniques. In the future we hope to develop more 
devices to facilitate and improve the insertion of interstitial 
sources of therapy. 
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Case Reports 


Unilateral Rheumatoid Arthritis: Protective Effect of Neurologic Deficits 


ISSA YAGHMAI,! SEYED MAJID ROOHOLAMINI, AND HOWARD F. FAUNCE 


The fact that rheumatoid arthritis usually occurs bilaferally 
and symmetrically is one of the generally accepted diag- 
nostic criteria for this condition. Unilateral rheumatoid 
arthritis, sparing the paralyzed side after central or pe- 
ripheral neurologic damage, has been reported [1—5]. This 
protective phenomenon clearly has importance in under- 
standing the factors responsible for the distribution of 
rheumatoid arthritis. A close relationship has been estab- 
lished between degree of protection from joint change and 
the degree of paralysis. We describe this protective 
phenomenon in a patient with cerebral palsy and 
rheumatoid arthritis. 


Case Report 


A 28-year-old black female had been ambulatory until the last 
18 months when her activities became limited because of a pain- 
ful left knee. There was also intermittent pain in the elbow and 
wrist. Despite treatment during this period with Indocin and 
aspirin, the left knee became progressively symptomatic during 
the 3 weeks prior to admission. 

She had a seizure disorder since age 2, with associated mental 
retardation and right sided hemiplegia, probably secondary to 
cerebral palsy. She had never attended school or been gainfully 
employed. The neurologic examination revealed spastic right 
hemiplegia with a postive Babinski sign on the right foot. Fingers 
of the left hand were hypotonic, and there was weakness of the 
sternomastoid and digit extensors and flexors. The sensory ex- 
amination was essentially within normal limits, and the cranial 
nerves were intact. 

Physical examination of the joints revealed a 30° flexion con- 
tracture of the left elbow with considerable soft tissue swelling. 
Movement of the left elbow was painful. The left wrist was warm, 
markedly extended, and showed ulnar-carpal subluxation. The 
left knee was very painful, warm, and swollen. There was limita- 
tion of knee motion due to the pain and effusion. There was an 
equinus valgus deformity of the right foot. 

Aspirates of the left knee and elbow fluid for culture revealed 
no evidence of bacterial, tuberculous, or fungal growth. The 
rheumatoid arthritis latex study was nonreactive. 

The joints of the right upper and lower extremities (paralyzed 
side) were within normal limits (figs. 1A~1C). On the left side, 
there were severe typical rheumatoid changes, mainly in the 
elbow, wrist, and knee (figs. 1D-1F). There was a positive fat 
pad sign in the elbow, and the knee joint was distended, indic- 
ative of fluid in these joints. These findings were more advanced 
than typical for arthritis with an 18 month history. The left hand 
showed only minimal periarticular osteoporosis without other 
abnormalities, 
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Because of considerable discomfort, the patient underwent 
left knee synovectomy. The pathologic specimen revealed heavy 
inflammatory infiltrates in the interstitial tissue, with loss of 
synovial membrane and cartilage. Several nodules composed of 
histiocytes and ngacrophages around slightly necrotic centers 
were noted, compatible with rheumatoid nodules. 


Discussion 


Rheumatoid arthritis is a diffuse disease with a propensity 
for synovial inflammation. This condition involves the 
joints bilaterally and usually symmetrically. Unilateral and 
asymmetrical rheumatoid arthritis has been seen in patients 
with disorders of the central or peripheral nervous system. 
The protective phenomenon of neurologic deficits of upper 
and lower motor neuron lesions is not limited to rheuma- 
toid arthritis; in fact, this phenomenon was first reported 
in conjunction with degenerative osteoarthritis [6, 7]. 

A literature review revealed 21 reported cases of uni- 
lateral or asymmetrical rheumatoid arthritis in cases of 
poliomyelitis, meningioma, encephalitis, neurovascular 
syphilis, cerebrovascular accidents, and our case with 
cerebral palsy. Sparing of a paralyzed limb after a 
peripheral nerve injury was reported by Kamermann [4]. 
Of the 21 cases, 17 were female and only four were male, 
a ratio of 3:1. Age at onset ranged from 25 to 71 years 
(mean, 42). In all reported cases there was definite clinical 
or radiographic evidence of the disease, but only 50% had 
positive serologic studies. The other 5095 were classified 
as serum negative rheumatoid arthritis, as was our case. 
Asymmetrical involvement was noted in 12 of 13 cases 
reported by Glick [2]. In his series, it was evident that the 
greater the severity of paralysis, the more pronounced was 
the sparing of the joints. The rest of the reported cases 
showed unilateral sparing of the paralyzed limb. 

The radiographic findings were characteristic in most of 
the reported cases. Only one patient was studied angio- 
graphically [5]. The primary vascular changes involved 
both sides, with only the nonparalyzed side developing 
joint manifestations. 

No protective effect is seen when a neurologic deficit 
develops in a patient already suffering from rheumatoid 
arthritis. In these instances, the joints of the paralyzed 
limbs will remain symptomatic and, in some cases, exacer- 
bation of symptoms will develop, mainly in the paralyzed 
limbs [5]. 
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The cause of this protective phenomenon is not known. 
One possibility is a direct protective effect secondary to 
interruption of the nerve supply to the joint. However, 
there is no known neurological effect to explain this. The 
disuse factor is the most popular theory. The diminished 
or sometimes complete absence of motion probably plays 
a therapeutic role in upper motor neuron lesion and 
peripheral nerve injuries, and disuse of a limb may be the 
central factor in preventing arthritis. 

The work of Glick [2] and Castillo et al. [8] hds also 
shown a close relationship between physical activity and 
the development of joint changes. The data suggest that 
there may be a real relationship between the limited use 
of a paralyzed limb and the lesser severity of rheumatoid 
changes. In addition, the normal limb in the hemiplegic 
patient is abnormally stressed to compensate for the Op- 
posite weak extremity. Excessive use of the normal limb 
might accelerate and intesify the process in joints on that 
side, accentuating the comparative difference in the extent 
of disease on the two sides. 


It is not known how disuse protection is mediated. 


Norton and Ziff [9] believe fibrin or some immunizing 
agent(s), perhaps a globulin complex present in the joint 
space, may be forced into the synovium by exercise; this 
could increase the severity of the disease and, conversely, 
paralysis would minimize the inflammatory process. 
Another important factor in explaining these changes is 
the effect of intraarticular pressure. Dixon and Grant [10] 
showed that the joints of a paralyzed limb are not able to 


develop the high intraarticular pressure seen in normal! 
joints, regardless of how much stress occurs in such joints. 
They believe these pressure relationships could actually 
be a more important fact in explaining this protective 
phenomenon. 
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Massive Hemoptysis Controlled by Transcatheter Embolization of the 
Bronchial Arteries 


JOHN D. HARLEY,! F. CHRISTIAN KILLIEN,2 3 AND ANTHONY G. PECK? 


Hemoptysis is a dramatic manifestation of tracheobron- 
chial or pulmonary disease. In most cases reasonably 
precise antemortem identification of the underlying patho- 
logical process is possible with the use of radiography and 
bronchoscopy, plus cytologic, bacteriologic, and mycologic 
studies [1]. Fortunately, most acute episodes of hemopty- 
sis last less than 24 hr and gradually subside [2, 3]. 
Occasionally, however, hemoptysis may be massive and 
life threatening and defy conventional methods of diag- 
nosis and treatment. We report such a case in which 
massive hemorrhage resulted from an undiagnosed and 
apparently benign bronchial lesion. Bronchial arteriog- 
raphy and transcatheter embolization of a bronchial 
artery were employed to localize and control the bleeding. 


Case Report 


R. H., a 44-year-old truck driver and smoker, was in good 
health except for modest hypertension controlled with thiazide 
diuretics. The onset of hemoptysis followed a gentle cough. He 
was admitted to another hospital 2 hr later after an estimated 
300 ml of hemorrhage. Physical examination was unrevealing 
except for the hemoptysis. A chest film was normal. The hema- 
tocrit was 43%. By the next morning there had been 1,500 mi 
of measured hemoptysis and the hematocrit had fallen to 30%. 
Fiberoptic bronchoscopy identified no endobronchial lesion and 
failed to localize a bleeding segment. Chest radiographs now 
showed a left lower lung alveolar infiltrate. Bleeding continued. 
Approximately 36 hr after the onset of hemoptysis the patient 
had received 10 units of blood with total hemoptysis approaching 
5.000 ml. The patient experienced increasing respiratory diffi- 
culty, and the arterial pO- fell to 52 (room air). The patient was 
transferred to the University of Washington Hospital. 

An admission chest radiograph showed extensive bilateral 
alveolar infiltrates. Tomography disclosed no endobronchial 
lesions. Repeat bronchoscopy was contemplated, but in view 
of the massive hemoptysis and previously unrewarding examina- 
tion, arteriography was undertaken in an effort to localize the 
bleeding site for surgical resection. Selective bronchial arterio- 
graphy demonstrated a major left bronchial artery arising from a 
right intercostal artery (fig. 1). A small area of hyperemia and 
extravasation of contrast material into the bronchial lumen 
identified the bleeding site in the proximal left upper lobe 
bronchus. 

In spite of precise localization, pulmonary resection was con- 
sidered to carry a high risk due to compromised pulmonary 
function. Therefore, embolization of the bronchial artery was 
elected. The preliminary angiograms were carefully scrutinized 
for radicular spinal artery branches of the intercostobronchial 
trunk: none were seen. A total of nine Gelfoam (Upjohn) pledgets 
approximately 1x3 mm were embolized. Repeat angiography 
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showed occlusion of peripheral branches of the bronchial artery 
and no further evidence of extravasation of contrast (fig. 2). 
Clinical results were dramatic; hemoptysis ceased and the ex- 
hausted patient fell asleep. Bleeding did not recur and there 
were no complications from the procedure. 

Repeat bronchoscopy at 6 weeks was normal except for a 
shallow epithelialized pit in the proximal left upper lobe bronchus. 
Bronchial washings and biopsies at the carina of the left upper 
lobe bronchus were normal. 


Discussion 


In spite of vigorous evaluation with modern diagnostic 
methods, the etiology of hemoptysis will remain obscure 
in some patients [1, 3, 4]. For example, Purse! and 
Lindskog [3] reported inability to make an etiologic diag- 
nosis in 13 of 105 patients with hemoptysis. These investi- 
gators and others [4, 5] emphasize that the severity of the 
hemoptysis per se bears no relationship to the gravity or 
nature of the underlying disease and that massive 
hemoptysis may occur with minimal or undiagnosable 
disease. 

Most acute hemoptysis is small in volume and will stop 
spontaneously. When massive and unremitting, however, 
airway obstruction and impending shock may be life 
threatening and serve as indications for pulmonary re- 
section [3]. Successful surgery requires accurate 
preoperative localization of the bleeding site [3]. 

Fellows et al. [6] compared bronchoscopy to bronchial 
arteriography in the localization of the source of hemor- 
rhage in six patients with cystic fibrosis and hemoptysis. 
Bronchoscopy identified a solitary source of bleeding in 
five patients. Bronchial angiography identified a focal 
bleeding site by demonstration of contrast extravasation 
in one patient. In two others, localized arterial abnormal- 
ities were subsequently bronchoscopically confirmed to 
correspond to the bleeding site. 

Pinet and Froment [7 | studied 22 patients with recurrent 
mild hemoptysis but negative plain radiographs and 
tomograms of the chest. Bronchoscopy was uniformly 
negative, but bronchography disclosed positive findings 
in 20 patients. Bronchia! angiography was performed in 
11 patients, with abnormal findings in four, but precise 
localization of the bleeding site was made in only one 
patient. 

Botenga [8] utilized bronchial angiography to study 
four patients with recurrent hemoptysis. A local bronchial 
hypervascularization was demonstrated as the probable 
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Fig. 1. — Arterial phase radiograph of selective bronchial arteriogram 
Right third intercostal artery (a) and left bronchial artery (b) arise from 
short common trunk. Focal site of contrast extravasation :s identified 
(arrow) from upper lobe branch of bronchial artery Additional contrast 
material is present in bronchial lumen (arrowheads). 
source of hemorrhage in three patients, but confirmation 
was not obtained. 

To our knowledge, therapeutic embolization of the 
bronchial arteries has been previously attempted by only 
two groups. Remy et al. [9] successfully embolized por- 
tions of the bronchial arterial circulation in seven patients 
with massive hemoptysis. All had acquired systemic hy- 
pervascularization of the lung. There were no complica- 
tions of the procedures. Wholey et al. [10] reported five 
patients with hemoptysis. Four cases were categorized 
as massive and one as recurrent persistent hemoptysis. 
All had significant underlying chest pathology. Control 
by embolization of the bronchial circulation was achieved 
in three patients utilizing 1 mm Gelfoam particles. 

The techniques and safety of bronchial arteriography 
have been well documented (8, 11, 12]. Interruption of 
the bronchial circulation has now been examined both 
experimentally and clinically and, with certain precautions, 
appears to be a relatively safe procedure [13—16]. 
Ischemic injury to the spinal cord is the primary potential 
hazard, since radicular spinal arteries may arise from 
bronchial arteries or from intercostobronchial trunks [8, 
17, 18]. We agree with Remy et al. [9] that visualization 






































Fig. 2 — Postembolization arteriogram showing nearly complete oc 
clusion of bronchial artery at its first bifurcation (arrow) No extravasatian 
of contrast is seen 


of spinal cord vasculature is an absolute contraindication 
to embolization and suggest careful preembolization an- 
giography, preferably with subtraction films, and brief 
clinica! neurological examination between embolizations 
as minimum precautions against this complication 
Therefore, while it appears that bronchography and 
bronchoscopy are more sensitive and specific than angio- 
graphy in the identification of the etiology and location 
of disease producing hemoptysis, angiography may occa- 
sionally be a valuable tool when these studies are contra- 
indicated or inconclusive. Transcatheter embolization of 
the bronchial circulation for control of hemoptysis has 
been successful in a small number of patients. At present, 
we suggest that this procedure be limited to patients with 
life-threatening hemorrhage and temporary or permanent 
contraindication to surgery. Hopefully, further experience 
will prove the efficacy and safety of bronchial artery 
embolization and justify it as an alternative to surgery. 
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Renal Infarction: A Complication of Gelfoam Embolization of a 
Hemangioendothelioma of the Liver 


CHARLES J. TEGTMEYER,! THOMAS H. SMITH,! ANTHONY SHAW? 
KENNETH W. BARWICK,? AND JOHN KATTWINKEL4 


Hemangioendothelioma of the liver in infancy is a rare 
malformation characterized clinically by congestive heart 
failure, hepatomegaly, and associated cutaneous heman- 
giomas [1]. Although hemangioendotheliomas may un- 
dergo spontaneous involution, many infants die from 
intractable cardiac failure [2]. This paper describes a case 
in which renal infarction ensued as a complication of 
Gelfoam embolization of a giant hepatic hemangioendo- 
thelioma. The complications of transcatheter embolization 
are reviewed. 


Case Report 


A 3-week-old girl was admitted with a huge hemangioendo- 
thelioma of the liver. The infant was treated with diuretics, 
digoxin, and prednisolone, but she developed severe high-output 
congestive heart failure and thrombocytopenia. Because of the 
persistent failure, she was treated with 900 rad to the liver; 
the tumor continued to enlarge. 

Ligation of the hepatic artery to decrease the size of the 
tumor was proposed, but surgery was deferred because of the 
patient's grave condition. Transcatheter arterial embolization 





of the hepatic artery was undertaken 20 days after admission. 

Selective catheterization of the hepatic artery was performed 
with a no. 5 French catheter. Angiography revealed a huge 
vascular hepatic tumor Occupying the entire abdomen. The 
hepatic arteries were enlarged and failed to taper normally 
(fig. 1A). Contrast medium filled large vascular pools and 
remained for more than 30 sec (fig. 18). Early venous filling 
indicative of artereovenous shunting was present. 

Under fluoroscopic control, 2.5 m! of Gelfoam was injected 
in small increments into the hepatic artery until it was occluded. 
A follow-up celiac angiogram demonstrated complete occlusion 
of the hepatic, splenic, and left gastric arteries (fig. 2). 

The abdominal girth decreased immediately after the pro- 
cedure but began to reexpand within 6 hr. The blood urea 
nitrogen increased from 31 mg/100 ml before embolization to 
44 mg/100 ml. The infant expired of intractable cardiorespira- 
tory insufficiency 2 days after the procedure. 

Necropsy revealed a large hemangioendothelioma with mul- 
tiple arteriovenous fistulae involving most of the liver. The heart 
was large and had an atrial septal defect. The lungs were poorly 
expanded and severely congested: focal hemorrhage was 
present. The hepatic artery divided into two major branches in 






Fig. 1 —44 Early arterial phase of selective hepatic arteriogram showing enlarged poorly tapering hepatic arteries supplying grossly enlarged liver 


that occupies most of abdomen. & Venous phase showing highly vascular tumor with persistent collections of contrast material in large vascular spaces. 
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Fig. 2. — Selective celiac angiogram performed after embolization show- 
ing complete occlusion of branches of celiac trunk by Gelfoam 


the porta hepatis; the right branch was occluded by Gelfoam 
and recent thrombus. The cystic artery was occluded, and the 
gallbladder was infarcted. The left hepatic, splenic, gastric, and 
mesenteric vessels were patent. The liver contained Gelfoam, 
and a few particles were present in the lungs. Examination of 
the kidneys revealed areas of extensive infarction due to em- 
bolization. Many of the interlobar renal arteries were occluded 
by Gelfoam and recent thrombus. 


Discussion 


Transcatheter embolization techniques are gaining ac- 
ceptance in the treatment of many difficult clinical situa- 
tions. The angiographic catheter has been used to control 
arterial bleeding in the stomach [3-5], duodenum [3], 
and small bowel [3]. Pelvic bleeding due to carcinomatosis 
[6] and following trauma [7] has been managed by 
embolization. Renal bleeding has also been successfully 
controlled (8, 9] and the renal artery successfully occluded 
by percutaneous transfemoral embolization [10]. 

Transfemoral occlusion of the hepatic artery was at 
tempted in our patient as a last resort. The hepatic artery 
initially was successfully occluded by Gelfoam emboliza- 
tion. However, follow-up angiography demonstrated addi- 
tional occlusion of all three major branches of the celiac 
trunk. 

Autopsy examination 2 days later revealed that Gelfoam 
and thrombus still occluded one major hepatic branch, 
but the other vessels were patent. The spleen and bowel 
were normal. Extensive renal infarction due to Gelfoam 
embolization had occurred. 

































































It is conceivable that the patient's progressively deterio- 
rating cardiopulmonary status elevated the right heart 
pressure, causing a significant right-to-left intracardiac 
shunt. Gelfoam may have reached the kidneys through 
the liver and across the atrial septal defect to the kidneys. 
However, it is more likely that the Gelfoam refluxed from 
the hepatic artery during the embolization procedure. 

Several complications of embolization have been de- 
scribed. Tadavarthy et al. [11] reported inadvertent con- 
tralateral renal infarction as a result of the reflux of Ivalon 
plugs during experimental occlusion of a canine renal 
artery. Bookstein et al. [3] described complications in two 
patients who underwent transcatheter embolization with 
autologous blood clots. Necrosis of the duodenal mucosa, 
which resolved spontaneously, was observed in one pa- 
tient. Ischemic injury of the jejunum requiring a laparotomy 
and drainage of a perianastomotic abscess occurred in 
the other. 

Inadvertent embolization of the anterior tibial artery has 
been reported [12]. Gangrene of the foot necessitating a 
midfoot amputation occurred following Gelfoam occlusion 
of the renal arteries [13]. Eisenberg and Steer [14] 
described occlusion of the hepatic artery following em- 
bolization of the gastroduodenal artery. A Fogarty balloon 
catheter was used to break up the clot and several small 
hepatic infarcts resulted. 

Prochaska et al. [15] described a fatal case of gastric 
wall necrosis following occlusion of the left gastric artery 
and an additional 40 hr infusion of vasopressin into the 
celiac artery. Bradley and Goldman [16] also reported a 
patient with extensive necrosis of the gastric wall who 
died after transcatheter embolization of the left gastric 
artery. The patient had previously undergone vagotomy, 
pyloroplasty, and inadvertent splenectomy in an attempt 
to control the gastric hemorrhage. The patient also re- 
ceived vasopressin. A 

Patients must be carefully selected for transcatheter 
embolization. If the blood supply of the organ to be 
embolized is already compromised, death of the organ 
may result. Vasopressin infusion should be used with 
caution when the patient has already undergone 
embolization. 

It is important to selectively catheterize and inject the 
embolic material as close to the lesion as possible. Embolic 
material may reflux and enter other arteries if the injection 
is performed too rapidly. Once the artery is partially 
occluded and the blood flow is reduced, further emboliza- 
tion is hazardous because particles tend to reflux out of 
the vessel. Reflux may also occur as the catheter is with- 
drawn. This complication might be avoided by using a 
balloon catheter which can be inflated proximal to the 
emboli to prevent reflux |1 7]. However, further research 
is necessary to substantiate this. 

Large arteriovenous fistulae are another potential source 
of complications. In retrospect, the Gelfoam particles 
used in our patient were too small to permanently occlude 
the hepatic arteries in the presence of the large arterio- 
venous fistulae. Some Gelfoam reached the lungs. Barium- 
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impregnated lvalon sponge may have been a more suitable 
material in this situation. 

Selective percutaneous transcatheter embolization is a 
valuable technique, but it must be performed with great 
care. Although few complications have been reported, 
undoubtedly more will become evident as the procedure 
gains wider application. 
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Mycotic Aneurysm of the Mitral Valve Complicating Aortic Valve Endocarditis 


BRUCE M. BARACK,*? J. H. GROLLMAN, JR.,! GORDON N. OLINGER,” 
JORGE A. LEVISMAN,^ AND REX N. MacALPIN* 


The anatomic relationship of the mitral and aortic valves 
and the mechanisms for secondary infectious involvement 
of the anterior leaflet of the mitral valve and its chordae 
following primary aortic valvulvar bacterial endocarditis 
have been described [1]. However, we have found no 
reports of the preoperative radiographic demonstration of 
a nonperforated or perforated aneurysm of the mitral 
valve. This case demonstrates the cineangiographic 
findings of a perforated mycotic aneurysm of the anterior 
leaflet of the mitral valve [2] in the presence of a perforated 
posterior (noncoronary) leaflet of the aortic valve. 


Case Report 


J. R., a 43-year-old male heroin addict, had been hospitalized 
with a diagnosis of acute bacterial endocarditis. Despite intensive 
therapy for 3% weeks, his cardiovascular status progressively 
deteriorated. He was transferred to UCLA for cardiac 
catheterization and possible surgery. 

Physical examination suggested severe aortic and mitral regur- 
gitation with pulmonary edema. Chest x-ray demonstrated min- 
imal left ventricular enlargement, mild left atrial enlargement, 
pulmonary venous hypertension, and a right pleural effusion. 
Electrocardiogram showed a sinus tachycardia and left atrial 
enlargement. Echocardiography revealed left ventricular dilata- 
tion with increased septal motion consistent with left ventricular 
volume overload. Fluttering of the mitral leaflets in diastole was 
compatible with aortic regurgitation, and a cloud of echoes filled 
the aortic root in diastole suggesting valvular vegetations. 

Left and right cardiac catheterization was performed 2 days 
after admission. The left ventricle was not entered. Cardiac index 
was 1.96 liter/min/m^. There was no evidence of a left-to-right 
shunt. Pressures (mm Hg) were: ascending aorta 90/50; pul- 
monary artery 70/38; and pulmonary artery wedge mean 29 
with no significant v wave. 

Aortic root cineangiography at 60 frames/sec was performed 
in a 30° right anterior oblique and a 60" left anterior oblique 
projection. The aortic root and the coronary arteries appeared 
normal. On both injections, there was severe aortic regurgitation 
into a slightly dilated but normally contractile left ventricle and 
severe mitral regurgitation into a mildly enlarged left atrium. 

On the right anterior oblique projection, the ventricle was 
opacified by two distinct jets of contrast. One jet appeared cen- 
trally through the aortic valve, while the second was diagnostic 
of a perforation in the posterior leaflet (fig. 1). The left anterior 
oblique projection revealed a small collection of contrast medium 
accumulated during ventricular diastole on the ventricular sur- 
face of the anterior leaflet of the mitral valve (fig. 2). This col- 
lection protruded toward the left atrium during ventricular 
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diastole and washed into the left atrium during ventricular 
systole. It was interpreted as representing a perforated mycotic 
aneurysm of the anterior leafiet of the mitral valve. 

Following catheterization, treatment of severe metabolic ab- 
normfalities was continued. However, circulatory collapse 12 
hr later prompted immediate surgery. The preoperative assess- 
ment was confirmed. The posterior aortic valve leaflet was 
perforated and partially destroyed, anda central, well marginated, 
perforated mycotic aneurysm was present in the anterior leaflet 
of the mitral valve 1 cm below the aortic annulus. Based on 
angiography, this was considered likely to be the only abnor- 
mality of the mitral valve. Repair through the aortic root was 
accomplished primarily by imbrication with several mattress 
sutures reinforced with Teflon felt. The sutures were passed 
through the aortic valve annulus and incorporated in the im- 
plantation of a Bjork-Shiley aortic valve prostheses (Shiley Lab- 
oratories, Santa Anna, Calif.). Aortic valve replacement was 
accomplished as previously described by Mulder et al, [3]. 

Upon cessation of cardiopulmonary bypass, adequate mitral 
valve competence was assumed by the marked reduction in left 
atrial pressure and absence of significant v wave. The patient 
recovered completely and is asymptomatic 13 months later. 


Discussion 


The occurrence of infective endocarditis in heroin ad- 
dicts has been well documented [4, 5]. Death most often 
results from congestive heart failure following perforation 
of the aortic valve [6]. The association of perforation of 
the posterior leaflet of the aortic valve with aneurysms of 
the anterior leaflet of the mitral valve and possible rupture 
of its chordae has been emphasized [1, 7]. This association 
is understood once the close anatomic relaéionship 
between the posterior and left aortic leaflets and the an- 
terior leaflet of the mitral valve is appreciated. The adjacent 
halves of the posterior and left aortic cusps are attached 
directly to that portion of the aortic root contiguous with 
the left ventricular wall via a fibrous membrane, the aortic- 
mitral intervalvular fibrosa. This membrane is fused below 
with the base of the anterior leaflet of the mitral valve. The 
anterior mitral valve leaflet is attached indirectly to the 
left ventricular wall by its supporting chordae tendineae 
and papillary muscles [1]. | 

Two mechanisms for secondary infectious involvement 
of the anterior mitral valve leaflet and its chordae in the 
presence of primary aortic valvulitis have been postulated: 
(1) direct extension from the aortic valve inferiorly along 
the aortic-mitral intervalvular fibrosa, and (2) impingement 
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Fig. 1. — Cine frame (A) and diagram (B) of right anterior oblique aortic root angiogram demonstrating perforation of posterior leaflet of aortic valve 


(arrow). AO = aorta, LV = left ventricle. 


of regurgitant blood through the aortic valve onto the 
ventricular surface of the anterior mitral valve leaflet 
and/or its chordae tendineae [1 |. 

Gross pathologic specimens demonstrating mycotic 
aneurysms of the anterior mitral valve leaflet in the pres- 
ence of perforation of the posterior aortic leaflet have been 
published [1, 2]. Mycotic aneurysms of the anterior mitral 
valve leaflet have been found during surgery for prosthetic 
replacement of defective aortic valves resulting from in- 
fectious endocarditis [7, 8] The importance of surgical 
inspection of the mitral valve in cases of aortic regurgi- 
tation resulting from primary infective endocarditis has 
been emphasized particularly in the presence of posterior 
aortic cusp involvement [8]. 

In most reported cases, conservative surgical repair of 
the aneurysm of the anterior mitral valve leaflet has been 
accomplished by either excision of the aneurysm and/or 
simple oversuturing of the margins of the aneursym after 
exposure of the valve through an incision from the right 
superior pulmonary vein across the atrial septum and right 
atrium [7, 8]. Prosthetic replacement of the mitral valve 
is usually unnecessary. The authors are aware of a single 
case of a nonperforated aneurysm of the anterior mitral 
valve leaflet diagnosed preoperatively by angiocardi- 
ography which also was repaired by simple oversuturing 
(M. M. Figley, personal communication). This aneurysm 

















protruded into the atrium with ventricular systole and into 
the ventricle with diastole. 

In our experience, quantitation of aortic regurgitation 
by uniplane cineangiography and visualization Of perfor- 
ations of the posterior aortic valve leaflet are optimal in the 
right anterior oblique projection. The anterior leaflet of the 
mitral valve is seen best in the lateral projection where, 
during ventricular Systole, it is observed directly con- 
tiguous with the posterior root of the aorta above and the 
posterior or mural mitral leaflet below. This same rela- 
tionship is appreciated in a steep left anterior oblique pro- 
jection, although the mitral ring is opened more widely, 
However, the interventricular Septum is better visualized 
in the latter projection, particularly in the presence of right 
ventricular enlargement. Pathologic lesions involving the 
anterior mitral leaflet are demonstrated in a Steep left 
anterior oblique projection as illustrated in this report. 

In the presence of severe aortic regurgitation, the left 
ventricle is opacified early following aortic root cineangio- 
graphy. In the absence of mitral regurgitation, nonperfor- 
ated mycotic aneurysms of the anterior mitral leaflet are 
recognized as smooth convex posterior collections of con- 
trast medium extending from the anterior leaflet and pro- 
truding into the left atrium during ventricular systole and 
into the left ventricular outflow tract during ventricular 
diastole (M. M. Figley, personal communication), Perfo. 
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Fig. 2. .— Cine frame (A) and diagram (8) left anterior oblique aortic root angiogram showing aortic insufficiency and perforated mycotic aneurysm of 





anterior leaflet of mitral valve (arrows). AQ aorta, LV 


rated mycotic aneurysms are recognized by the posterior 
protrusion of the contrast collection on the ventricular 
surface of the anterior mitral leaflet toward the left atrium 
during ventricular diastole, and subsequent washing of the 
contrast collection into the left atrium during ventricular 
systole. In the latter instance, the perforated aneurysms 
must be recognized early after aortic root cineangiography, 
since contrast continually accumulates in the left atrium 
during the injection secondary to mitral regurgitation. Both 
perforated and nonperforated mycotic aneurysms of the 
anterior mitral leaflet are distinguished easily from a flail 
anterior or posterior leaflet reflecting rupture of chordae 
tendineae. 

Preoperative aortic root cineangiography in our patient 
facilitated the rapid, orderly repair of a hemodynamically 
significant lesion in the anterior leaflet of the mitral valve. 
Evaluation of the mitral valve through the left atrium 
was avoided. 

Even in the absence of clinical mitral regurgitation, we 
recommend aortic root cineangiography (at least 60 
frames/sec) in either the lateral or steep left anterior 
oblique and right anterior oblique projections in all patients 
with aortic regurgitation and a presumptive diagnosis of 





left ventricle, LA 


left atrium. 


infective endocarditis. We feel that retrograde left ventric- 


ulography is contraindicated in such patients because of 
the risks of embolus from and further damage to the 


diseased aortic valve. 
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Air in the Pelvicalyceal System: 
A Normal Finding in Patients with Ureteroileostomies 


GERALD M. RITTENBERG! AND EDWARD WARREN! 


introduction 


The radiographic demonstration of air in the kidneys 
usually connotes a significant pathologic process, such as 
infection with gas-forming organisms (emphysematous 
pyelonephritis), penetrating traumatic injuries involving the 
urinary tract, or renoalimentary fistula. Although occasion- 
ally noted in patients with cutaneous nephrostomies, pyelo- 
calyceal air in patients with ureteroileostomies has not 
been widely recognized. We report this finding in two such 
patients in the absence of a pathologic process. We believe 
that this air derives from the ostomy and conduit and that 
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its entrance into the upper collecting system has no 
pathologic implications. 


Case Reports 


Case Í 


A 15-year-old white male underwent ureteroileostomy for 
bilateral lower tragt obstruction. Three years later when he was 
clinically asymptomatic and without evidence of infection, excre- 
tory urography (fig. 1) showed multiple small gas bubbles in the 
left upper pole calyces. The examination was performed with the 
patient in the supine position. 








Fig. 1.— Case 1. Anteroposterior (A) and 
oblique (B) views during excretory urography 
(patient supine) showing multipie small gas 
bubbles in dilated left upper pole calyces seen 
through overlying gastric air shadow. 
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Fig. 2. — Case 2. Upper gastrointestinal examination. A, View with patient prone showing pelvocalyceal air in right upper collecting system arrows). 
B, View with patient supine showing no evidence of pelvocalyceal air. Gas to right of spine is in duodenal bulb. 


| Case 2 a conduit which should empty frequently and regularly 
« A 42-year-old female had ileal loop surgery several years into the ostomy appliance. Reflux would spontaneously 
occur if the intraconduit pressure exceeded intraureteral 


earlier following treatment for stage I! carcinoma of the cervix. vee 
Upper gastrointestinal examination was performed with the pressure, a situation which would exist in stoma! obstruc- 


patient in both prone and supine positions (fig. 2). Air in the tion. Obstruction at the stoma would also promote urine 
intrarenal collecting system was demonstrated only with the stasis and chronic infection. Without the knowledge that 








patient prone. pelvicalyceal air can be secondary to positional and/or 
Comment. Subsequent attempts to promote reflux of gas into mechanical factors, observation of such air might be in- 
the upper urinary tracts in other patients with ileal conduits correctly attributed to infection by gas-forming organisms. 
: failed to yield a position which predisposed to reflux. 
: t i 
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Renal Peripelvic Plasmacytoma: Unusual Radiographic Findings 


TERRY M. SILVER,! JOHN R. THORNBURY,! AND ROBERT J. TEEARS* 


Extramedullary plasmacytomas are rare. Although the 
upper respiratory tract and oral cavity are the most 
common sites, these tumors may arise in a variety of 
organs and soft tissues [1]. Renal involvement must be 
exceedingly rare, since we found only three reported 
cases [2—4]. This paper reports unique urographtc and 
angiographic findings associated with a peripelvic 
plasmacytoma. 


Case Report 


A 40-year-old white man had sudden onset of gross hematuria 
which lasted 2 days. He admitted having left flank pain "for a 
long time" but denied any history of calculous disease, urinary 
tract infections, analgesic abuse, or weight loss. Physical exami- 
nation revealed slight left costovertebral angle tenderness. 
Routine blood studies and urine analysis were normal; urine 
cytology was negative. 

An excretory urogram showed a deformed minor calyx in the 
left lower pole, giving the appearance of a noncalcified intra- 
luminal filling defect partially surrounded by contrast medium 
(fig. 1). Urographic differential diagnosis and corresponding 
subjective probabilities included transitional cell carcinoma 
(7596), papillary necrosis (15%), and nonopaque calculus (10%). 
Aortography and selective left renal arteriography (fig. 2) were 
normal. 

At surgery, a mass associated with the left lower pole collect- 
ing system was identified, and the kidney and ureter were 
removed. The excised kidney measured 11 X 6 X 3.5 cm and 
weighed 138 g. On longitudinal section, a solid tan grey neo- 
plasm measuring 3.5 X 3.0 X 1.8 cm occupied the peripelvic 
fibroadipose tissue of the lower pole (fig. 3A). 

Microscopically there was partial replacement of the peri- 
pelvic fibroadipose tissue by a diffuse solid sheet of malignant 
plasma @ells, with a delicate fibrovascular network interlacing 
the stroma (fig. 38). Pathologic diagnosis was malignant plasma- 
cytoma. Multiple sections of the uninvolved portion of the kidney 
showed no evidence of tubular protein casts or associated 
interstitial inflammation which characterize myeloma of the 
kidney. 

Postoperative multiple myeloma evaluation was negative. 
Serum immunodiffusion, protein electrophoresis, albumin- 
globulin ratio, and serum and urine immunoelectrophoresis 
were normal. No Bence Jones protein was found in the urine. 
Bone marrow aspirate, skeletal survey, and bone scan were 
normal. The patient is currently being considered for 
chemotherapy. 


Discussion 


Abnormal excretory urographic findings described in 
the three other reported cases of renal plasmacytoma 
include renal enlargement [2, 4], mass [3], lack of function 
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[3, 4], and diminished function with pelvic deformity and 
dilated calyces [2]. None of these cases featured a calyceal 
deformity as the only urographic abnormality. In our case 
the kidney was normal size and functioned normally. Our 
case also differed from the others in that the patient had 
gross hematuria. 

The urographic appearance of a left lower pole calyceal 
“intraluminal” filling defect was probably caused by pro- 
trusion of the neoplasm into the calyceal lumen mucosa 
from its extrinsic origin in the peripelvic fibroadipose 
tissue. This serves to emphasize the occasional difficulty 
in distinguishing an intraluminal filling defect from an 





Fig. 1. - Laminogram from excretory urogram A Brest 


of left kidney 
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Fig. 2. ~ Selective left renal arteriograms (X 1.8). arterial phase Injections of main renal artery (Al and accessory artery to lower pole (8) are normal 
with no tumor vascularity Nephrographic phases (not shown} showed no abnormal stain 
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Fig. 3.— A, Resected left kidney with firm, somewhat nodular plasmacytoma measuring 3.5 x 3.0 x 1.8 cm occupying peripelvic fibroadipose tissue 
of lower pole. B, Photomicrograph of plasmacytoma showing solid sheet of plasma celis with considerable variation in size and shape, binucleation, 
abnormal mitotic figures, and grotesque enlargement of some plasma cells. H and E. X400. 





























Radiodense Liver in Transfusion Hemochromatosis 


WILBUR L. SMITH! AND FRANK QUATTROMANI!? 


Introduction 


Abdominal radiographs of a patient with anemia of Black- 
fan and Diamond and transfusion hemochromatosis 
showed increased radiodensity of the liver. This finding 
is due to the iron pigment concentrated in the organ. The 
sign was first described in 1897 [1] but has not been 
emphasized recently. 


Case Report 


D. C. was admitted at age 9 months for evaluation of pallor 
and poor growth. Blood analysis indicated a macrocytic hypo- 
chromic anemia with a hemoglobin of 4.3 g/100 mi. A bone 
marrow biopsy demonstrated hypoplasia of the erythroid series, 
and the diagnosis of anemia of Blackfan and Diamond was made. 

Because drug therapy was unsuccessful in stimulating her 
bone marrow, the patient required multiple transfusions to live. 
At age 3/2 years she developed bronze skin. At age 6 a sple- 
nectomy was performed without noticeable effect on the anemia. 
A liver biopsy at that time showed extensive hemosiderosis. 
Abdominal radiograph at the time of biopsy showed a minimally 
radiodense liver. At age 6/5 hemosiderin pigment was found in 
the urine, and a glucose tolerance test was abnormal. 

She continued to require periodic transfusions. She died at age 
25 after a total of 438 transfusions of packed red cells. Post- 
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mortem examination demonstrated extensive iron deposits in 
the liver, pancreas, and skin. The abdominal radiograph shown 
in figure 1 was obtained 6 months before death. Retrospective 
comparison of available abdominal radiographs suggested that 
there was a progressive increase in radiodensity over the liver. 
However, the chest radiographs did not show evidence of the 
radiolucent diaphragm sign described by Sosman (cited in [2]). 


Discussion 


The term hemosiderosis indicates the deposition of iron 
pigment in tissues without implying any pathologic sequela. 
Hemochromatosis is not as clearly defined, but may be 
thought of as tissue fibrosis associated with abnormal iron 
pigment deposition [3]. The classic clinical triad of hemo- 
chromatosis is cirrhosis, diabetes, and a peculiar bronze 
discoloration of the skin. Although it has not been clearly 
established that the iron pigment is responsible for the 
tissue fibrosis in hemochromatosis, a cause and effect 
relationship has been suspected because of the consistent 
relationship with hemosiderin deposition [4, 5]. 

There are three forms of hemochromatosis [6]. Primary 
or idiopathic hemochromatosis is a disease of young adults 
related to an inherited metabolic error of iron metabolism 


Fig. 1.— Abdominal radiograph showing 
very dense liver shadow in right upper 
quadrant caused by parenchymal deposition 
of iron. Bones poorly mineralized with evi- 
dence of cortical thinning. Changes may be 
related to myelosclerosis. 
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leading to increased gastrointestinal iron absorption [5]. 
The Bantu tribe of South Africa exhibits a peculiar form of 
hemochromatosis which is felt to be due to an excessive 
dietary iron intake in the form of acid-fermented cereals 
and Kaffir beer, an acid beverage traditionally stored in 
iron containers [6]. Our patient illustrates a type of hemo- 
chromoatosis caused by prolonged intravascular iron over- 
load as the result of multiple transfusions. This condition 
is most often seen among patients with chronic severe 
congenital anemias such as sickle cell anemia, thalassemia, 
anemia of Blackfan and Diamond, or Fanconi’s anemia. 

The radiographic findings in transfusion hemochroma- 
tosis relate mainly to the radiodensity of the organs. This 
was first described in 1897 by Jeanselme [1] who radio- 
graphed liver slices obtained at autopsy from "bronze 
diabetics" The high atomic number of iron and its greater 
absorption coefficient for x-rays in the diagnostic range 
accounts for the increased density; the film opacity is 
theoretically related to the organ level of iron. Liver tissue 
from our case and a control was analyzed for elemental 
iron content. The patient's liver contained 1,832 mg iron 
per 100 g liver tissue; the control liver contained 40 mg 
iron per 100 g liver tissue. No significant amounts of other 
heavy metals were detected. 

















In idiopathic hemochromatosis the liver predominates 
in iron staining, while in transfusional hemochromatosis 
the spleen tends to concentrate more iron, probably due 
to its function of sequestering damaged erythrocytes |7]. 
Millard [2] reported renal opacity due to hemosiderin 
deposition in the renal epithelial cells of patients with 
paroxysmal nocturnal hemoglobinuria. 
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Hepatic Duct Diverticulum Simulating a Choledochal Cyst 


WILLIAM L. SCHEY,! STEVEN M. PINSKY,? HAROLD S. LIPSCHUTZ,? AND ANDREI S. DRAGOMER? 


Choledochal cysts and other anomalies of the biliary tree 
are often associated with a clinical complex including 
jaundice and a history suggestive of the cause. The fol- 
lowing case was initially enigmatic due to the absence of 
classic findings, but analysis of the radiographic and isotope 
scan studies permitted the correct preoperative diagnosis 
of hepatic duct diverticulum. 


Case Report 


A 12-year-old white male was admitted to Michael Reese 
Medical Center with the diagnosis of a right upper quadrant 
mass. He had been in good health until 3 weeks prior to examin- 
ation when he developed fatigue and aching abdominal pain 
which gradually intensified. He had experienced no jaundice, 
diarrhea, or vomiting but felt that he was becoming weaker. He 
had been hit with a baseball in the abdomen approximately 1 year 
prior to admission. It was not a direct blow nor did he have to quit 
the game. The impact was lateral to the site of subsequent ab- 
dominal pain. There was no pertinent family history nor travel 
out of his suburban Chicago environment. 

The patient was admitted to Ingalls Memorial Hospital for 
evaluation and treatment. Physical examination demonstrated 
hepatomegaly 5—6 cm below the right costal margin, and splen- 
omegaly 3 cm below the left costal margin. A palpable mass was 
suspected below the enlarged lobes of the liver in the right mid- 
clavicular line. Its transverse diameter was approximately 4 cm; 
it was firm and questionably nodular. There was no bruit heard 
over the mass, and no cutaneous hemangiomata were noted 
during close investigation. Laboratory investigation was normal 
except for an abnormal alkaline phosphatase (123 Bodansky 
units) and a depressed platelet count (83,000/mm^). Bone 
marrow was reported as normal. 

Upper gastrointestinal examination demonstrated serpiginous 
irregularities in the esophagus suggesting varix formation. The 
stomach was normal, but the duodenal bulb was displaced medi- 
ally and slightly anteriorly (fig. 14). Oral cholecystogram was 
initially reported as "nonvisualization of the gallbladder! A celiac 
angiogram (fig. 18) demonstrated satisfactory filling of the celiac 
artery, elevation of the hepatic arteries, and stretching of the 
hepatic branches and the cystic artery. Late films in the series 
did not clearly define the venous return. 

A *'Ga citrate scan demonstrated a defect in the right lobe of 
the liver (medially) and a ??"Tc sulphur colloid study (fig. 1C) 
demonstrated a finding similar to the gallium study, with slightly 
better definition. An intrahepatic mass was suspected and the 
patient was prepared for surgery. Because of difficulties in meet- 
ing the patient's blood requirements, the patient was transferred 
to Michael Reese Medical Center. 

The information transferred with the patient was reviewed and 
substantiated. At surgery, a cystic mass measuring approximately 
6-8 cm in diameter was found arising from a short neck off the 
right hepatic duct (fig. 2). The mass indented the undersurface 
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of the liver and also compressed the portal vein, accounting for 
varix formation and splenic enlargement. The right lobe of the 
liver was slightly nodular suggesting minimal cirrhosis. The mass 
was extirpated and the diverticular neck amputated and oversewn. 
The patient did well postoperatively. 


Discussion 


Diverticula of the biliary tree are extremely rare. We 
know of no case presenting without jaundice or any in 
which the diverticulum arose from the hepatic duct rather 
than the common bile duct. This anatomic maldevelopment 
may represent an incompletely developed shunt from the 
proximal hepatic duct to the common bile duct below the 
cystic duct [1]. The diverticulum may also represent a 
form of gallbladder duplication, but these are generally 
asymptomatic, coincidental surgical or radiographic 
findings [21]. 

The mass did create symptoms simulating those of 
choledochal cyst, but the patient was never jaundiced. 
Radiographically, the findings of a displaced gallbladder 
(fig. 1D) and duodenum were consistent with a choledochal 
cyst, although visualization of the gallbladder is not un- 
usual [3]. The presence of varices decreases the likelihood 
of a classic choledochal cyst since impression of portal 
venous structures by such a mass would be extremely 
unusual. The thrombocytopenia reported during the initial 
hospitalization may have been real and a transient effect 
of secondary hypersplenism. 

Elevated alkaline phosphatase suggested biliary tree 
involvement [4]. However, there was no evidence of in- 
fection, and hepatic scanning with °’Ga citrate yielded 
findings similar to those of the ??"Tc sulphur collofti study. 
A noninflammatory nonneoplastic "cystic" impression or 
intrahepatic cystic mass was suggested by both examin- 
ations. Although °’Ga citrate is more likely to demonstrate 
increased activity in areas of infection or neoplasia, it may 
fail to do so [5, 6]. A continuous-drip intravenous chole- 
cystogram and/or !?!| rose bengal liver scan might have 
proved helpful [7]. Both have been reported to demonstrate 
choledochal cysts on occasion; however, the diverticulum 
was so packed with inspissated bile that the portion of the 
liver drained by the obstructed hepatic duct was already 
cirrhotic. This probably indicates that the studies would not 
have been of value in this patient. 

The correct diagnosis was suggested preoperatively 
primarily because of the location of the “mass” the high 
alkaline phosphatase value, and the absence of jaundice. 
Numerous other possibilities were considered, including 
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Fig. 1 — 4, Upper gastrointestinal examination showing extrinsic compression on duodenal bulb and first portion of duodenum. 
B Celiac angiogram showing displacement of right hepatic artery and its peripheral branches and cystic artery (most medial arrow), 
indicating cystic mass. Note absence of neovascularity. C, Anterior view 30 min after injection of ?*. Tc sulphur colloid showing area 
of decreased activity in anterior portion of right hepatic lobe Splenomegaly also demonstrated. D, Laterally displaced gallbladder 
larrows). initially overlooked. 


benign and malignant hepatic neoplasia, congenital anom- 3 Babbit DP. Starshak RJ, Clemett AR. Choledochal cyst: a 
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intrahepatic hematoma. 4. Kaplan MM: Alkaline phosphatase. N Eng! J Med 286 
200-202, 1974 
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Diffuse Osteoblastic Metastases from an Intracranial Glioma 


STEFAN C. SCHATZKI,! GAELLAN McILMOYLE,! AND SAMUEL LOWIS* 


In recent years, it has become well recognized that intra- 
cranial tumors may metastasize extracranially [1—6]. While 
this course is more commonly found in children with medul- 
loblastomas [1—4], it has also been reported in adults with 
primary brain tumors [5, €}. In adults, osseous metastases 
are not frequent and virtually always osteolytic. We recently 
had the opportunity to follow a patient who developed 
diffuse osteoblastic metastases several years after the 
initial craniotomy for a glioma. The skeletal changes 
mimicked metastatic prostatic carcinoma or myeloid meta- 
plasia and represent, to our knowledge, the first example 
in the English literature of a metastatic glioma presenting 
with diffuse osteoblastic lesions. The case is also of interest 
because of the "super bone scan" that was obtained. 


Case Report 


This 56-year-old male was admitted in April 1968 with a 
history of progressive left hemipariesis and headache. A large 
right frontal tumor was demonstrated by radionuclide scan and 
carotid angiography. At surgery, a cystic tumor anterior to the 
motor strip was subtotally resected. The microscopic sections 
showed grade lil astrocytoma (fig. 1A). The patient received 
radiation therapy (5,000 rad) and was treated with dilantin and 
steroids. He did well until September 1972 when a massive 





recurrence was subtotally removed. in January 1974, sclerosis 
of the right iliac wing was noted for the first time. 

in September 1975, the patient began to deteriorate, became 
progressively obtunded, and developed a progressive left hemi- 
plegia. At thís time, it was noted that he had diffuse sclerosis of 
the skeleton involving the pelvis, lumbar and thoracic spine. 
ribs, and clavicles (figs. 24 and 28). The peripheral bones were 
not examined. A bone scan 4 hr after the injection of 15 mCi of 
39" Tc MDP (fig. 3) showed excellent delineation of the skeleton. 
The patient died in March 1976, almost 8 years after the original 
craniotomy. Y 

At autopsy, recurrent astrocytoma was found in the right 
fronta! region. Sections of iliac crest, sternum, ribs, and vertebrae 
all showed metastatic astrocytoma (fig. 18). There were no 
sections taken of the peripheral skeleton and no evidence of 
metastases outside the skeleton. 


Discussion 


Primary brain tumors usually do not metastasize extra- 
cranially. The reasons for this are not well understood. The 
absence of cerebral lymphatics, early occlusions of venous 
channels by the tumor, immune response by other organs 
to the tumor cells, and short patient survival [6] have all 
been implicated in the low incidence of metastatic disease. 


Fig. 1.—A, High power view of biopsy of right frontal lobe showing grade lll astrocytoma. Tumor consists primarily of fibrillíary and gemistocytic 
astrocytes. H and E, original magnification x 400. &, Metastatic astrocytoma seen at autopsy. Bone marrow space is filled by tumor cells identical to 


those shown in fig. 14. H and E, original magnification x 400 
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Fig 2.— A and B, Films 8 years after original craniotomy showing diffuse sclerotic metastases involving entire lumbar spine, pelvis, and proximal 
femurs. Spleen ts not enlarged. 


A recent survey of primary brain tumors at the Armed 
Forces Institute of Pathology found only 35 extracranial 
metastases in over 8,000 cases [6]. However, extra- 
cranial metastases have been reported more frequently in 
recent years [5, 6]. Virtually all cases occurred after 
surgery. It is felt that tumor cells enter blood vessels 
during surgery and therefore have the potential for wide- 
spread metastases. Only a single case has been reported 
in which an extracranial metastasis occurred without 
surgery |7]. 

There have been numerous reports of osseous 
metastases from medulloblastomas in children |1—4]. 
While these are usually osteolytic, diffuse osteoblastic 
changes have occurred. The frequency of extracranial 
involvement has seemed to correlate with the length of 
survival [2]. Extracranial metastases from primary brain 
tumors have been less common in adults and are more 
frequent to the lymph nodes, liver, and lungs [5]. Several 
cases of osteolytic metastases from intracranial gliomas 
have been reported |5, 8], including two cases that pre- 
sented with hypercalcemia [8]. Smith et al. [6] reported 


a case of metastatic glioma with blastic changes in the 








spine at autopsy but presented no radiographs. There is 
a single reported example of an oligodendroglioma that 
presented with a solitary sclerotic metastasis to the 
femur [9]. 

In our case, the entire spine, ribs, and pelvis were in- 
volved with an osteoblastic process that suggested meta- 
static neoplasm or agnogenic myeloid metaplasia. The 
peripheral skeleton was not examined. The metastases 
did not occur until 6 years after the first craniotomy. The 
long survival in this case is unusual. If one draws a parallel 
with the experience in medulloblastoma, the previous lack 
of a report of diffuse osteoblastic metastases may only 
reflect the usual poor and short prognosis for patients with 


intracranial gliomas. 

It has been well recognized that a superior bone scan or 
so-called "super bone scan" can be obtained in patients 
with diffuse skeletal abnormalities [10-12] due to diffuse 
metastatic disease or metabolic disease. Since it is the 
policy of many institutions to use the bone scan as a 
screening test for metastatic disease and to obtain films 
only in the area of the abnormal scan, it is important to be 
able to differentiate the superior quality scan seen in normal 
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Fig. 3. — Anterior and posterior views made with rectilinear scanner 4 
hr after injection of ??'"Tc MDP demonstrating asymmetrical but increased 
uptake throughout entire skeleton with increased uptake in distal long 
bones and diminished renal counts. 13 


10. 


11. 


12. 


patients from the super bone scan due td diffuse meta- 
static disease. A method of recognizing the abnormal scan 
under these circumstances has been well discussed in 
recent papers [10, 13]. The super bone scan in this case 
could easily have been considered normal. 
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Bilateral Extracranial Vertebral Artery Aneurysms 


KENNETH L. JEWEL! 


Aneurysms of the vertebral artery have been diagnosed ing. Lumbar puncture was performed and revealed clear color- 
with increasing frequency as a result of the ease of less cerebral spinal fluid with no white cells and 22/mm? red 
vertebral angiography using the Seldinger technique. Most blood cells. The patient's clinical course improved over several 


days. and she was discharged with no permanent neurologic 
deficit. 

Because of the sudden apoplectic onset of the severe occipital 
headaches, percutaneous, transfemoral selective right and left 
vertebral arteriography was performed. Frontal and lateral 


of the aneurysms are intracranial, arising near the origin 
of the posteroinferior cerebellar artery [1—6], and are 
thought to be either arteriosclerotic [7] or congenital! [8] 
in origin. Syphilitic and traumatic [3] aneurysms have 


rarely been recognized. radiographs (subtraction technique) during left vertebral arterio- 

Aneurysms of the extracranial portions of the vertebral graphy revealed a bilobed extracranial vertebral artery aneurysm 
artery are rare, with isolated case reports indicating head (fig. 1A) at the level of the posterior arch of the first cervical 
and neck trauma as the most common cause [9—11]. vertebra. Narrowing of the vessel immediately distal to the 
This paper describes what is believed to be the first aneurysm was noted and attributed to spasm secondary to the 
reported case of bilateral, extracranial, atraumatic verte- Presumed hemorrhage from this aneurysm. 


Extraordinarily. radiographs during selective right vertebral 
arteriography showed a second extracranial vertebral artery 
aneurysm (fig. 18). Some minimal narrowing of the post- 
aneurysmal segment of the right vertebral artery aneurysm was 


bral artery aneurysms. 


Case Report 


A previously healthy 39-year-old white woman was admitted also noted (fig. 18). On the lateral radiograph (not illustrated), 
complaining of weakness of the right upper extremity and the aneurysm was also seen at the level of the posterior arch of 
severe occipital headaches associated with difficulty in swallow- the first cervical vertebra. 



















































































































































































Fig. 1.— A, Left vertebral arteriogram, frontal projection, showing extracranial left vertebral artery aneurysm (arrowhead). Left vertebral artery is 
narrowed larrow). but basilar artery and intracranial circulation filled. No reflux down contralateral vertebral artery. B, Right vertebral arteriogram, 
frontal projection, showing broad-based extracranial right vertebral artery aneurysm (arrowhead). Some narrowing of post aneurysmal segment (arrow), 
but satisfactory filling of basilar artery and posterior fossa circulation. Note some reflux down contralateral left vertebral artery and filling 
of left posteroinferior cerebellar artery. 
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CASE REPORTS 


Repeat selective percutaneous transfemoral left vertebral 
arteriography was performed about 2 weeks later and again 
demonstrated bilateral extracranial vertebral artery aneurysms. 
Less spasm involving the segment of the left vertebral artery 
distal to the aneurysm was noted. 


Discussion 


Both vertebral arteriovenous fistulae [12, 13] and 
vertebral artery aneurysms [10, 11, 13] have been re- 
ported. Heifetz [10] stressed that most of these xtra- 
cranial vertebral artery aneurysms are secondary to 
trauma. Two cases of a primary dissecting aneurysm of the 
extracranial portion of the vertebral artery and carotid 
arteries have been reported [14, 15]. Ogilvie [16] de- 
scribed an extracranial vertebral artery aneurysm in an 
8-year-old boy with Streptocca/ septicemia. This aneurysm 
was presumably caused by infection resulting from an 
osteomyelitis of the atlas. Another isolated case of extra- 
cranial vertebral artery aneurysm was reported in a patient 
with Ehlers-Danlos syndrome [17]. Chiropractic manipu- 
lation [18] has also been implicated as a cause of extra- 
cranial vertebral artery aneurysm. 

The lack of history of any significant head or neck 
trauma as well as the extraordinary bilateral and sym- 
metric appearance of the aneurysms make this case 
unusual. The etiology is assumed to be congenital. The 
patient's clinical symptoms were probably related to 
bleeding of the aneurysm, which resulted in spasm and 
diminished blood supply to the posterior fossa. 
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Angiographic Identification of the Meningeal Branch of 
the Posterior Cerebral Artery 


MEREDITH A. WEINSTEIN,! PAUL M. DUCHESNEAU,! AND DONALD F. DOHN* 


This is the fourth reported case of angiographic identifi- 
cation of the meningeal branch of the posterior cerebral 
artery. Wollschlaeger and Wollschlaeger [1] first described 
this artery on dissected anatomic specimens. Weinstein 
et al. [2] identified this vessel on vertebral angiograms in 
three patients. A posterior division of the meningeal 
branch of the posterior cerebral artery is described for the 
first time in this report. . 


Case Report 


A 58-year-old right-handed male was first seen in May 1974 
for evaluation of a 3—4 year history of dysphagia, gait ataxia. 
blurring vision, transient (lasting 4—5 min) weakness of both 
arms, and decreased intellectual function (the latter of recent 
onset) At age 4O he had noted bilateral enlargement of the 
temporal arteries. He felt a throbbing sensation in the parietal 
regions whenever he became tense. A month before admission 
the patient had been treated for congestive heart failure. 

Enlarged pusatile, temporal, and occipital arteries were found 
bilaterally on physical examination. Neurologic examination re- 
vealed a broad-based unsteady gait. The patient was unable to 
walk heel to toe. There was a widespread bruit over the scalp 
which was maximal over the mastoid region. The patient ex- 
hibited bilaterally diminished gag reflexes. There was finger-to- 
nose incoordination bilaterally. Reflexes were symmetrical but 
hyperreflexic in both the upper and lower extremities. 

A temporary cardiac pacemaker was inserted shortly after 
admission when cardiac evaluation demonstrated a right bundle 
branch block. Carotid and vertebral arteriography demonstrated 
an arteriovenous malformation of the scalp and meninges, 
draining into the saggital sinus. The patient underwent bilateral 
external carotid ligation and obliteration of the transcranial 
vessels. Postoperative course was without incident; the patient 
became asymptomatic. 

Follow-up cerebral angiography showed supply to the arterio- 
venous malformation by anterior and posterior divisions of the 
meningeal branch of the left posterior cerebral artery and the 
posterior meningeal branch of the left vertebral artery (fig. 1). 
The arteriovenous malformation was also supplied by the right 
and left anterior falx arteries and the right and left tentorial 
arteries (fig. 2). 


Discussion 


In 1965, Wollschlaeger and Wollschlaeger |1] reported 
on a meningeal branch of the posterior cerebral artery 
which supplied the medial aspect of the tentorium and 
the posterior portion of the falx cerebri. They called this 
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vessel the artery of Davidoff and Schechter to honor 
their former mentors. These investigators dissected the 
brain of 10 cadavers with the dura intact. Barium gelatin 
was injected into the arteries. In nine of 10 specimens 
a small artery arose from the peduncular or ambient 
portion of the left posterior cerebral artery. This artery 
coursed around the midbrain to the undersurface of the 
tentorium and supplied the adjacent falx cerebri. 

In the three previously reported cases |2] as well as 
the present case, the angiographic position and course 
of the anterior meningeal branch of the posterior cerebral 
artery were virtually identical. Similarly, in all four cases 
the origin and proximal portion of the meningeal branch 
could not be identified with certainty because of super- 
imposition of the adjacent posterior cerebral artery. In 
the present case the meningeal branch arose from the 
left posterior cerebral artery, while in the previously re- 
ported cases it arose on the left in two and on the right 
in one. The artery extends posteriorly to the falcotentorial 
angle. At the midline the anterior meningeal branch 
pierces the tentorium and extends along the falx cerebri 
in an anterior and superior direction. The posterior division 
arises with the anterior meningeal division and extends 
superiorly forming a 45^ angle with the anterior menin- 
geal division. 

The meningeal branch of the posterior cerebral artery 
has not been identified in normal angiograms. In this 
patient an extensive dural arteriovenous malformation 
was supplied by anterior falx arteries arising from the 
right and left ophthalmic arteries, by the tentorial branches 
of the meningohypophyseal trunks bilaterally, *by the 
posterior meningeal branch of the vertebral artery on the 
left, and by the meningeal branch of the posterior cerebral 
artery on the left. An anterior and posterior division of this 
meningeal branch was identified. It is presumed that the 
meningeal branch of the posterior cerebral artery will be 
recognized more frequently with increased use of 
magnification and subtraction techniques. 
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Technical Notes 


Catheter Angiography through Aortofemoral Grafts: Prevention of 
Catheter Separation during Withdrawal 


RICHARD L. MANI! AND BARBARA S. COSTIN! 


In our experience, catheter angiography through aorto- 
femoral grafts is a safe procedure. One of us (R. L. Mani) 
recently reported a series of 30 consecutive angiograms 
performed through a graft with a negligible complication 
rate involving the punctured limb [1]. Following publi- 
cation of these data, we experienced our first complica- 
tion. The catheter became fixed during withdrawal at the 
termination of the procedure and, after vigorous traction 
by the operator, separated at the puncture site. Since this 
was our only complication, we questioned local angio- 
graphers who had performed similar graft punctures. We 
discovered that (1) an identical complication had occurred 
2 years earlier and (2) the insertion of a guide wire into 
the catheter prior to withdrawal was not a common prac- 
tice. In fact, among our present angiography staff of 
seven, only one (R. L. Mani) employed this procedure 
routinely. 

We subsequently developed a set of guidelines for 
catheter withdrawal following aortofemoral graft puncture 
to prevent this complication. In 20 further cases per- 
formed with this technique, we encountered no compli- 
cations. In one case the catheter became fixed during 
withdrawal but was easily reinserted, freed, and withdrawn 
in the manner described below. Our present complication 
rate is one in 53 (296). We are confident that these figures 
will improve with experience. 

We report two cases of complications in which the 
catheter broke off during withdrawal following graft 
angiography and describe a technique that can preclude 
such complications. 


Case Reports 


Case 7 


A 54-year-old man had a Dacron aortofemoral bypass graft 
because of a long history of diffuse atherosclerotic disease. He 
was admitted to our hospital for arteriographic evaluation and 
possible surgical correction of recurrent right claudication. 

Abdominal aortography and iliofemoral arteriography were 
performed using a no. 6 French 50 cm catheter with multiple 
side holes. The catheter was passed through the left femoral 
limb of the aortofemoral graft. The elapsed time for catheter- 
ization was 90 min. When withdrawing the catheter after com- 
pletion of arteriography. resistance was encountered with about 
5 cm of catheter still remaining in the artery. Vigorous pulling 
by the operator caused the catheter to stretch, attenuate, and 
finally break off at the puncture site. A radiograph of the left 
pelvis demonstrated the 5 cm segment with the broken end still 
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* 
attached to the puncture site (fig. 1). 

The patient was taken to surgery for removal of the indwelling 
catheter segment and for thromboendarterectomy of an 
occluded right limb of the graft. Surgical exploration of the left 
groin revealed the attenuated tip of the separated catheter 
segment wedged at the puncture site. 


Case 2 


A 62-year-old man with a long history of atherosclerotic 
vascular disease had undergone several vascular operations. He 
was admitted to a local hospital in 1974 for angiographic eval- 
uation of aphasia. He had a previously inserted bilateral Dacron 
aortoiliofemoral bypass graft with end-to-end anastomosis. 

At angiography the right limb of the graft was punctured; 
after some difficulty in establishing an adequate aperture, a no. 
5 French polyethylene 100 cm catheter with an end-hole was 
introduced. The elapsed time of catheterization was 22 min. 
After one-third of its length had been withdrawn, the catheter 
suddenly became fixed at the puncture site and resisted further 
removal. Vigorous traction produced stretching and attenuation 
of the fixed catheter. Several attempts to introduce a guide wire 
through the catheter were unsuccessful. After continued pulling, 
the catheter separated spontaneously at the puncture site, 
leaving approximately 28 cm of catheter in the right limb of the 
graft extending up through the aortic graft bifurcation (fig. 2). 
The right groin was surgically explored and the catheter segment 
removed successfully. The broken end was fixed at the graft 
puncture site. The patient recovered without complication. 

+ 


Discussion 


Several important characteristics concerning the nature 
of the polyethylene catheter and the postoperative graft 
site should be understood. Any angiographer who forms 
his own catheters is familiar with the physical properties of 
polyethylene catheter material: it is soft, pliable, and can 
easily be stretched or kinked. Continued pulling at both 
ends results in stretching, rapid attenuation of the catheter 
diameter to virtual occlusion, and ultimately spontaneous 
breaking. 

The postoperative aortofemoral graft is effectively a 
rigid tube surrounded by intimal and external scar tissue. 
Frequently the scar surrounding the aortofemoral graft 
is so dense that it is common practice for the angiographer 
to employ a dilator to provide adequate passage for the 
catheter over the guide wire. It is logical to assume that 
the blunt trauma of needle puncture, guide wire insertion, 
and passage of dilators through this rigid surface produces 
internal roughening and small intimal snags or hooks of 
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Fig. 1 ~ Case 1. Radiograph of left hip immediately after completion 
of cathgjer arteriogram through left femoral graft. Arrows outline in- 
dwelling 5 cm catheter segment. Arrowhead indicates puncture site. 
graft material which project into the lumen. The rigidity 
of the graft and the intimal snags represent potential 
complications in the withdrawal of the catheter. Too great 
an angulation of the catheter relative to the long axis of 
the graft during withdrawal may produce a kink, and side 
holes may catch on the intimal hooks which project into 
the lumen. Subsequent traction to free the catheter only 
produces stretching, attenuation, and ultimate separation 
of a catheter segment. 

In case 1, the side hole apparently caught one of the 
intimal snags, became fixed, and the vigorous pulling pro- 
duced separation. In case 2, the operator may have with- 
drawn the catheter at a right angle to the long axis of the 
graft and produced a kink that resisted further withdrawal. 
Again, subsequent pulling probably produced attentuation 
and separation of the catheter. In our opinion, both of 
these complications could have been avoided by using the 
following guidelines developed from our accumulated 
experience. 

1. A guide wire should always be inserted before the 
catheter is withdrawn. Should the catheter become fixed 











Fig. 2 — Case 2. Detail of pelvic radiograph immediately after termina 
tion of catheter arteriogram through right femoral graft. Black arrows 
delineate indwelling 28 cm catheter segment White arrow indicates 
puncture site. 


or stretched, its narrowing is limited to the external 
diameter of the guide wire, which provides support for 
reintroduction to release the fixation. 

2. To avoid acute angulation and possible kinking of the 
catheter at the puncture site, the operator should keep 
the catheter parallel to the skin surface during withdrawal. 

3. The maneuver for withdrawing of the catheter should 
be a simultaneous pulling and twisting motion. 

4. if any resistance to catheter withdrawal is encoun- 
tered, pulling should cease immediately. The catheter 
should then be gently reintroduced, twisted to free the 
fixation point, and again withdrawn in the manner 
described. 

Careful observance of these guidelines should preclude 


similar complications. 
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Biplane Arteriography for the Evaluation of Arterial Stenosis 
in Renal Transplantation 


RONALD S. RANKIN,? ANDREW B. CRUMMY,! AND FOLKERT O. BELZER? 


Arteriography is the major means of detecting arterial 
stenosis which is a correctable cause of hypertension and 
poor function after renal transplantation [1, 2]. Hlustra- 
tions in the literature generally show arteriograms in the 
frontal projection. Additional injections using various 
oblique positions are performed as necessary. Kyaw [3] 
suggested using only the lateral view to show the major 
transplant arteries. We found that simultaneous biplane 
filming with alternate exposures in the frontal and lateral 
projections optimally demonstrated the areas of interest; 
it also reduced the time and expense of the examination 
as well as the amount of contrast agent used. 


Method 


Renal transplant arteriograms are performed percu- 
taneously usually via the conteralateral femoral artery. An 
injection time of 3 sec is used. A total of 25-30 ml of 
Renografin 76 is injected in the ipsilateral common iliac 
artery; if there is a hypogastric renal anastomosis, 15-20 
mi into the hypogastric artery is preferred. Alternate 
anteroposterior and lateral exposures are made at the rate 
of two films per second for 3 sec and one film per second 
for 9 sec. 


Representative Case Reports 


Case ! 


A pediatric cadaver renal transplant was accomplished by 
anastomosing the donor renal artery to the recipient iliac artery 





B 


Fig 1. 
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with a Carrel patch. Subsequently, renal function decreased and 
arteriography was performed to exclude arterial stenosis. In the 
frontal projection (fig. 1A) the anastomosis was projected en 
face and obscured by the filled iliac artery; however, the intra- 
renal vessels were clearly seen. In the lateral projection (fig. 18) 
the patch and proximal renal artery were projected in profile 
and were seen to be normal. 


Case 2 


This patient, who had received a renal transplant 7 years 
earlier, insidiously developed chronic renal failure and accel- 
erated hypertension. In the frontal projection (fig. 2A), a high 
grade stenosis in the proximal recipient hypogastric artery was 
apparent. The changes of chronic rejection were manifested by 
caliber variation and amputation of some of the intraparenchymal 
vessels. The lateral view (fig. 28) of the same run showed the 
donor vessel well but did not demonstrate the recipient 
hypogastric artery stenosis. 


Discussion 


In case 1, the lateral view was essential to see the Carrel 
anastomosis and the most proximal portion of the renal 
artery. In case 2, the high grade stenosis could only be 
seen in the frontal projection. In almost all patients the 
distal renal artery and intraparenchymal vessels are opti- 
mally seen in the anteroposterior view. Quantitation of 
stenoses is best done with the data from the anteropos- 
terior and lateral projections. Therefore, simultaneous bi- 
plane filming gives the maximum amount of information 
with each injection and reduces the amount of contrast 






Case 1 A Anteroposterior view of common iliac arteriogram showing 
area of Carrel patch and proximal segment of transplant artery superimposed on 
external iliac artery. E, Concurrent lateral projection optimally showing Carrel patch 
anastomosis and entire length of main renal artery, both normal. 
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Fig. 2. —Case 2. A, Frontal view showing high-grade stenosis of recipient 
hypogastric artery (arrow). Note caliber variation and peripheral pruning of 
intraparenchymal vessels indicating chronic rejection, B, Lateral subtraction 
view showing area of hypogastric artery distal to obstruction (curved arrow) and 
renal artery (straigh? arrow). Area of stenosis obscured by filled iliac artery. 


necessary for study. Only rarely is a second injection in an 77:53-60, 1975 
oblique projection necessary. 2. Vinik M, Smellie WAB, Freed TA, Hume DM, Weidner WA: 
Angiographic evaluation of the human homotransplant kidney. 
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Image Manipulation in the Detection of Bone Lesions with CT Scanning 


RICHARD A. KRAMER! AND GEORGE P. JANETOS! 


The value of CT scanning in the detection of intracranial 
lesions is widely accepted. Because the primary attention 
is usually directed toward intracranial densities, the window 
width and level in the viewing console are usually adjusted 
to best define soft tissues and fluid. If scan interpretations 
are based solely on images viewed at window width and 


level settings to best show soft tissues, there may be failure 
to recognize bone abnormalities which become visible 


only with manipulation of the display console. The window 
width establishes the range of absorption values which will 
be displayed as varying shades of gray, with the center of 
this range determined by the window level. A window 
width of 400, even at a window level in the relatively low 
range of +20, includes bone in the gray scale and pro- 
vides considerable bony detail not seen at the usual settings 
for soft tissues and fluid (figs. 1 and 2). 





Fig. 1. — Right frontoparietal metastasis from bronchogenic carcinoma. A, Window level +20, width 50. Intra- and extracranial involvement visible. 


B, Same level, window width 400. Note bony irregularity at metastatic site. C, Window level - 
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200, width 400. Clear depiction of destructive bone lesion. 
. 


Fig. 2. — Primary adenocarcinoma 
of ethmoid sinuses involving nasal 
cavity. A, Window width 50, level 
+20. B, Same level, window width 
400. Note destructive changes in- 
volving both sphenoid ridges and 
planum sphenoidale as well as medial 
Orbital walls. 
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In clinical practice, we have found it expedient and 
informative to first survey the bony structures by viewing 
the slices at a window width of 400 with a window level 
of 20—50. Suspicious areas are studied further at higher 
window levels (fig. 1). The slices are then viewed at a 
window width of 30—50 and level of 20 for evaluation of 
the soft tissues and fluid spaces. The absorption values of 
areas of special interest are determined by using the 


* 


measure position of the window width control and varying 
the window level. 

In summary, the detection of bone lesions can be aided 
by using a wide window width in viewing CT scans. We 
advise studying each scan level at wide window width 
settings to afford bone detail in addition to settings more 
appropriate for soft tissues. 












































































































































































































































































































































Upright Spot Filming of the Gallbladder Using Pneumatic Compression 


WYLIE J. DODDS! AND EDWARD T. STEWART! 


Because gravity often causes gallstones to settle on the 
dependent gallbladder wall or to stratify in a horizontal 
layer, films taken with a horizontal x-ray beam often 
demonstrate gallstones which are not evident on films 
obtained with the conventional vertical beam technique. 
Consequently, cholecystography is incomplete unless one 
or more films are obtained using the horizontal beam 
technique [1]. 

Although several different methods and patient positions 
are suitable for horizontal beam cholecystograms, the 
most convenient method consists of spot filming with the 
patient upright [2]. Fluoroscopic viewing enables the 
radiologist to determine the effect of respiration, rotation, 
and compression on gallbladder position relative to con- 
flicting densities caused by gas, bony structures, or un- 
absorbed contrast material in the intestine. Unfortunately, 
routine maneuvers do not always separate the gallbladder 
from conflicting densities. in 1970, we suggested [1] a 
lateral bending maneuver as a helpful ancillary aid for 
upright spot filming of the gallbladder. During the past 
several years, however, we have adopted a pneumatic 
compression technique for upright spot filming of this 
organ which has largely replaced the lateral bending 
maneuver in our own radiology practice. This technique 
has not been emphasized in the radiologic literature. 


Technique 


With the patient standing, the head of a conventional 
pneumatic paddle is positioned between the patient and 
the plastic pressure cone mounted to the spot film device 
(fig. 14). The pneumatic paddle contains a pneumatic 
bladder in its circular head and an inflation bulb at the end 
of the handle. A circular metal ring mounted in the paddle 
head permits fluoroscopic localization of the balloon 
bladder. The paddle handle is held with the left hand, 
leaving the right hand free to operate the spot film device. 
After inflation of the paddle balloon, the gallbladder is 
forcibly compressed under fluoroscopic control. Four-on- 
one spot films of the gallbladder are taken in different 
projections during appropriate degrees of compression. 
By using graded pneumatic compression, satisfactory 
upright gallbladder images are obtained in most patients, 
and gallstones may be visualized which escape detection 
on compression spot films obtained using the conventional 
plastic pressure cone alone (fig. 2). 

In some upright patients, even pneumatic compression 
fails to separate the gallbladder from undesired over- 
lapping densities. In such cases, it is often helpful to re- 
position the patient supine and reapply compression. 
When this maneuver clears the gallbladder from conflicting 
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densities, as it does in many instances, the table is brought 
to an upright position during maintainance of compression. 
Appropriate spot films are then obtained. 


Discussion 


. 


While pneumatic compression has been suggested for 
examining the biliary tract in prone patients, [3, 4] to our 
knowledge it has not been stressed as a useful method for 
obtaining upright spot films of the gallbladder. Upright 
spot filming of the gallbladder using pneumatic compres- 
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Fig. 1. — Schematic drawing showing gallbladder compression using 
penumatic balloon (A) and conventiona! plastic pressure cone (B). With 
subject in right posterior oblique position, adequate gallbiadder compres- 
sion is not accomplished by relatively shallow plastic pressure cone alone. 
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Fig. 2. — Gallbladder spot films taken in upright subject using conventional plastic pressure cone (A) and pneumatic compression (B) Gallstones 


shown satisfactorily only by latter method. 


sion offers several advantages over conventional gall- 
bladder compression with a plastic pressure cone alone. 
Unlike a plastic cone, the pneumatic balloon can be readily 
adjusted to the appropriate size for a given patient. 
Further, the balloon permits effective gallbladder com- 
pression even when the patient is in the right posterior 
oblique position (fig. 1,4). The relatively shallow plastic 
pressure cone generally fails to deliver adequate compres- 
sion for this important projection (fig. 18). Most patients 
tolerate'greater compression forces using the soft balloon 
than a hard plastic pressure cone. Consequently, the thick- 
ness of the part being examined is often substantially 
reduced, thereby giving better quality spot films. 

We have routinely used the pneumatic compression 
technique for spot filming the gallbladder in several thou- 
sand cholecystographic examinations. The technique 
generally enables satisfactory horizontal beam imaging 
of the gallbladder without recourse to other maneuvers 











such as lateral bending [1], decubitus [5], or headstanding 
[6] positions. 
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Guest Editorial 





Detection of Hemoperitoneum 


The question of free blood within the peritoneal cavity 
plagues the radiologist almost daily. In the apprapriate 
setting, disruption of the spleen, liver, gut, or mesentery, a 
ruptured ectopic pregnancy, or corpus luteum cyst must 
be considered [1]. What is the proper radiologic manage- 
ment of the patient with a history of blunt abdominal 
trauma and possibly lacerated spleen or liver? The 
radiologist can pursue a direct or indirect attack. 


Direct Approach 


Arteriography. This method, with diagnostic accuracy 
approaching 100% [2], is the norm against which all others 
are measured. It has the added virtue of enabling dis- 
covery of additional, nonsuspected injuries, such as in the 
kidney. Nevertheless, the method is invasive, potentially 
hazardous, expensive, and relatively time consuming. It 
requires proper equipment and a trained staff available on 
a 24 hr basis, not likely in the average community hospital 
where the bulk of trauma is treated. 

Isotope studies. Although false negatives are minimal, 
false positives by this method number about 7% [3]. The 
technique has many of the faults of arteriography. 

Ultrasound. False negatives are minimal, but false posi- 
tives can be numerous, requiring further investigation 
[4]. In addition, the severely injured patient may not 
tolerate the extensive manipulations required for a 
complete examination [5]. 


+ 
indirect Approach 


Ultrasound. As little as 100 ml of fluid can be detected 
with the patient on his hands and knees and the transducer 
placed ventrally [6]. However, in the severely injured 
patient who must be examined supine or on his side, the 
method has less sensitivity. 

Radiography. As recently as 1971, radiographic tech- 
niques have been described as having limited value [7]. 
This is true only if the so-called "classical" findings are 
sought, present in only 2096 of patients: splenic enlarge- 
ment, dilatation of the stomach with thickened rugal folds 
along the greater curvature (blood within the gastrolienal 
ligament), displacement of the stomach or splenic flexure, 
and separation of the intestinal loops from gross fluid. 
These findings have no place in the modern radiologic 
detection of ruptured spleen and hemoperitoneum. 

The proper study can be done quickly, even on the 
gravely injured, is noninvasive, needs no sophisticated 
equipment or special personnel, and can be done day or 
night. Studies are sensitive detecting as little as 25 ml of 
fluid [8], and are reliable. There are virtually no false nega- 
tives, and false positives are easily resolved. Though Berk 
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[9] regards the plain radiographic study as a preliminary 
adjunct to performing definitive arteriography, plain films 
showed evidence of hemoperitoneum in 100% of his 25 
cases of ruptured spleen with surgically confirmed 
hemoperitoneum. 

The radiologig method depends on proper evaluation of 
shadows in the lateral paracolonic gutter, where free blood 
gravitates in the supine patient [10, 11]. The left lateral 
paracolonic gutter is the dorsal depression between the 
parietal peritoneum laterally and the visceral peritoneum 
covering the descending colon (serosa) medially. Normally, 
the retroperitoneal fat is visible. When blood is within the 
gutter, the fluid radiographically merges into the water 
density of the colonic wall, and this combined soft tissue 
density of colonic wall and fluid is contrasted laterally by 
the retroperitoneal fat and medially by the gas within the 
lumen of the colon. Thus, there is a thickened band of 
water density that mimics a thickened colonic wall, which, 
in the normal distended state, should not exceed 1 or 2 
mm. A sharply delineated lateral wall of the distended 
colon measuring 1 or 2 mm practically excludes blood 
within the gutter. Any increment, even as small as 2 or 3 
mm, means free blood after the false positives are excluded 
(see below). 

| cannot overemphasize the importance of having the 
colon distended: the wall of an undistended colon may 
approach 10 times the thickness of the wall of the dis- 
tended organ. A partially distended colon with some gas 
in its lumen anteriorly and a small amount of fluid in its 
lumen posteriorly (in the supine patient) too may mimic a 
thickened wall. The issue of adequate distension is so 
crucial that | now insufflate the colon under fluoroscopic 
control almost routinely. An important additional dividend 
of insufflation is the fluoroscopic detection of segmenta! 
spasm of the middescending colon just above the crest of 
the ilium, where fluid tends to accumulate. 

McCort [12] has emphasized the value of radiographic 
detection of blood in the paravesical fossae (his dog ears 
sign) in cases of abdominal trauma and bleeding from 
other causes. Neither Jorulf [8] nor | have found this as 
reliable as detecting blood within the paracolonic gutters. 
A knuckle of fluid-containing small bowel can invaginate 
into a paravesical fossa, simulating free fluid, an appearance 
at times seen during a normal small intestine series. The 
superimposition of large and small intestine segments, 
with their contents, may readily hide extraluminal accumu- 
lations of fluid in the pelvis. Nevertheless, an occasional 
case of splenic or hepatic injury will show the dog ears sign 
in the absence of paracolonic fluid. 

When bleeding originates in the pelvis, as with a rup- 
tured ectopic pregnancy, blood overflows the paravesicu- 
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lar fossae, loses the dog ears appearance, meets centrally, 
and mimics a pelvic mass. Ultrasound is especially useful 
in depicting the enlarged uterus with blood in its peri- 
uterine pouches. 

While false negative findings in a properly conducted 
examination for hemoperitoneum are essentially non- 
existent, false positives can be troublesome but are easily 
resolved: 

1. The simulation of free fluid by the undistended colonic 
wall and its resolution by insufflation have been described. 

2. Small intestine is commonly lodged within the lateral 
paracolonic gutter, especially the left, and can mimic free 
blood. Such interposed gut often lacks the hemogeneity 
and sharp linear borders of free fluid, and little flecks of 
gas may be detected within the soft tissue density. If 
there is a suspicion of small gut interposition in the left 
gutter, putting the patient in the right lateral decubitus 
position for a minute before the supine study commonly 
reduces the small gut from the gutter but leaves enough 
fluid for radiographic detection. Still another dividend of 
insufflation is its tendency to dislodge interposed small 
intestine from the gutter. 

3. Blood from retroperitoneal hemorrhage may dissect 
under the serosa of the descending colon, causing a truly 
thickened wall but mimicking free intraperitoneal fluid. 
This error is obviated by routine right lateral decubitus 
study: free fluid will fall out from the left gutter, and the 
truly thickened wall from subserosal hemorrhage persists 
[11]. 

4. Infarcted descending colon [13], diffuse neoplastic 
infiltration, peritonitis, and organic colitis all may cause a 
radiographically detectible thickened wall. These entities 
do not occur in the clinical setting described here. 

The radiologist should also be aware of abdominal 
tapping as a diagnostic tool for detecting hemoperi- 
toneum. The four quadrant tap as usually performed can 
carry a 50% error, but peritoneal lavage with cellular and 
chemical monitoring is 9696 accurate [14]. 

While detection of hemoperitoneum can be a challenge, 
radiographic study of the left lateral paracolonic gutter 
is a simple and reliable means of demonstrating even small 
amounts of free blood. When used as the primary diag- 


Christian V. Cimmino 
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nostic procedure, it can obviate the routine use of more 
complicated and expensive techniques including arterio- 
graphy, radioactive isotopy, and ultrasound. 
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Secretary's Report: 
1976 American Roentgen Ray Society Meeting 


Registration for the seventy-seventh annual meeting of 
the American Roentgen Ray Society opened September 19 
at the Hilton Hotel in Washington, D.C. The site was 
especially appropriate since the society was incorporated 
there in 1922, although it was founded in New York in 
1900. Following tradition, the meeting opened officially 
on a Tuesday, September 21, when the new president 
was escorted to the podium and installed by the chairman 
of the Executive Council and the outgoing president. 

A number of societies met prior to the ARRS meeting, 
including the American Thermographic Society, the 
Society of Photo-Optical Engineers, and the Society of 
Pediatric Radiology. Next year, some of the activities of 
the photo-optical engineers will be included as part of 
the ARRS meeting. Traditionally, the Society of Pediatric 
Radiology has met on Sunday and Monday prior to the 
ARRS meeting; however, next year, the sessions will be 
moved up one day. 

A categorical course, presented for the second year 
under the auspices of the American College of Radiology, 
was a demanding but rewarding educational program. 
About 200 attended the course on the skeletal system. 
Notice of the 1977 course will be carried in the July issue. 


September 20 offered a variety of activities: golf, tennis, 
an instruction course, and the pediatric radiology meeting. 
Donald Chamberlain competed with 75 society members 
and exhibitors to capture the coveted Willis F. Manges 
golf trophy at the Indian Springs Country Club. The tennis 
competition was at the Arlington "Y" Tennis Club under 
the sponsorship of the GAF Corporation. Winners were 
Wally Eiseman and Bruce McClennan; runners-up were 
James Allen and Thomas Guyton. 

The annual meeting opened officially on Tuesday, Sep- 
tember 21, when President Ted Leigh called the meeting 
to order. Leigh and Hymer Friedell, chairman of the 
Executive Committee, installed Seymour F. Ochsner as 
president. The presidential address is carried in this issue. 

Also on Tuesday, the award-winning papers from the 
societies of Neuroradiology, Gastroenterology, and Pedi- 
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atric Radiology were presented, as well as the award- 
winning resident's paper by Robert W. Moths, "The 
Spectrum of Measles Pneumonia." The Resident's Award, 
initiated for the first time this year, carried a cash prize 
as well as a certificate, and represents a sincere effort 
on the part of the Advisory Committee on Education and 
Research to stimulate resident participation in the annual 
scientific program. 

Parallel scientific sessions were held throughout the 
four meeting days and covered all areas of diagnostic 
radiology. A total of 96 papers were presented. 

Fifty-four instruction courses were conducted during 
the meeting under the organization of Eugene Gedgaudas 
and Harold Peterson. All carried AMA Category | credit. 

A highlight of the sessions was the annual! Caldwell 
lecture by Elias Theros, entitled "The Varying Manifesta- 
tions of Pulmonary Neoplasms: a Roentgenclogic- 
Pathologic Study." This study, which originated from 
Theros's experiences as director of the Armed Forces 
Institute of Pathology, represented the documentation, 
classification, and radiologic description of more than 
1,300 cases of pulmonary neoplasm. This lecture will be 
published in a later issue. 

Richard Pfister was in charge of the 120 scientific 
exhibits which covered diverse topics. A list of exhibits, 
including award winners, is carried in this issue. 

Mention should be made of the special efforts of the 
Committee on Local Arrangements and the Ladies Com- 
mittee. chaired by Charles and Melba Bickham, respec- 
tively. The American College of Radiology and its staff 
played an ever increasing role in the conduct of the meet- 
ing. The society thanks their staff for significant contribu- 
tions and especially recognizes the efforts of Sheila Aubin 
in general planning and conduct of the meeting and 
Charles Honaker for conducting public relations in associa- 
tion with Homer Twigg and his committee. 


James F. Martin 
Bowman Gray School of Medicine 
Winston-Salem, North Carolina 27103 





































































































































































































































































































































































































































































































































































































































































































American Roentgen Ray Society Scientific Exhibits, 1976 


The Scientific Exhibits of the seventy-seventh annual meeting of 
the American Roentgen Ray Society, held at the Washington 
Hilton Hotel September 21—24, 1976, were a highlight of the 
meeting both in number and content. The 116 exhibits displayed 
a wealth of educational material on a wide spectrum of topics. An 
anonyomous Committee on Awards presented one Silver Medal, 
one Bronze Medal and 17 Certificates of Merit. 


Silver Medal °’ 


Predicting the type of rickets from roentgenograms: is it 
possible? Swischuk LE, Hayden CK Jr (University of Texas 
Medical Branch, Galveston). 


A roentgenographic classification of rickets which predicts 
type, dose of vitamin D, and therapeutic response is presented 
in 65 cases. The classification is based on: a general assessment 
of the entire skeleton, and a specific comparison of knee versus 
wrist changes. Utilizing this approach, three broad radiographic 
patterns can be defined. Thereafter the specific type of rickets 
and dose of vitamin D required for bony healing can be sug- 
gested. In this regard, the dose varies inversely with the degree 
of roentgenographic change. The underlying metabolic and 
pathophysiologic principles utilized in deriving this classification 
were reviewed, and a new subtype of vitamin D resistant, 
hypophosphatemic rickets was presented. 


Bronze Medal 


Management of adverse reactions to contrast media. 
Pfister RC, Stanley RJ, Thornbury JR, Shehadi WH (International 
Society of Radiology, Committee on Contrast Media, Massa- 
chusetts General Hospital, Boston; Mallinckrodt Institute of 
Radiology, St. Louis, Missouri; University of Michigan Medical 
Center, Ann Arbor; and Westchester County Medical Center, 
New York City). 


A systematic logical approach to and a rapid accurate assess- 
ment of the various body systems is the necessary first step in 
managing contrast media reactions. Following identification of 
the system(s) involved, the nature of the abnormality manifested 
and its severity should be established prior to initiating treatment. 
Therapeutic management can then be carried out in an orderly 
manner based on a knowledge of the pathophysiology of the 
affected body system(s) and the pharmacology of medication(s) 
available. Flow sheets, tables, and drawings were used to demon- 
strate the specifics and principles of handling reactions. 


Certificates of Merit 


Anatomic correlation of computed tomography and ultra- 
sound scanning of the abdomen. Dinn WM, Bryan PJ, Kieffer 
SA, Brown J (State University of New York, Syracuse). 


The explosive growth of abdominal computed tomography 
and grey scale ultrasound scanning have created a definite need 
for detailed anatomic correlation. The exhibitors worked pre- 
dominantly with cadaver material. Images from patient material 
are introduced as distinct illustrative examples. The abdomen 
of the cadaver was scanned by CT and each level was marked 
on the skin, numbered, and recorded. These levels were then 
scanned by grey scale ultrasound. The cadaver was embalmed, 
frozen, and sectioned transversely along these levels. Radio 
graphs and photographs of each section were exhibited together 
with the appropriate sonography and CT images. 
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A red blood cell's view of vascular catheter surfaces. 
Judkins MP, Stevens CJ (Loma Linda University, Loma 
Linda, California). 


Virtually any material placed in the vascular system is thrombo- 
genic. Significant amounts of clot will form on catheter surfaces 
within 15 min. Several factors are probably important in the 
intravascular response to the angiographic tools with which we 
work. In part, and simplistically, they are: wettability, electrical 
charge, humoral effect, turbulence, surface roughness. There 
are no absolute predictable responses on the basis of these 
factors. Undoubtedly, there are multiple mechanisms which 
interplay. In general, however, (1) intravascular materials that 
are the most wettable are more thrombogenic; (2) catheter 
surfaces that have a negative charge and repel the negatively 
charged blood elements should be the least thrombogenic. There 
are notable exceptions such as Teflon" which has a strong neg- 
ative charge yet is the most thrombogenic of the materials 
shown. Catheter surface roughness probably stimulates platelet 
clumping and thereby initiates the clotting mechanism. In angio- 
graphy we must deal with both the thrombogenicity of injury 
and the thrombogenicity of our tools. At present, probably the 
best way to prevent thrombosis and embolism is to use single 
dose total body heparinization. 


The selection of screen-film combinations in radiological 
examinations. Skucas J, Gorski J (University of Rochester, 
New York). 


Currently available screens and films were evaluated and 
compared regarding their speed, contrast, mottle, and image 
sharpness throughout the usuable kVp range. Various rare earth 
and other modern phosphor screens were used interchangeably 
with appropriate blue and green sensitive films. Some systems 
lose relative speed at low kVp. Other systems have unacceptable 
mottle for some low contrast examinations (such as chole- 
cystography) but are ideal due to low patient dose fgr other 
examinations (such as pelvimetry). Optimal application of new 
screen-film combinations were suggested giving the radiologist 
a choice in his techniques, hopefully leading to a better 
examination. 


Computed tomography of the mediastinum. Proto AV, 
Heitzman ER, Goldwin RL (Upstate Medical Center, Syracuse, 
New York). 

Computerized axial tomographic scanning of the chest has 
added a new dimension to the demonstration of mediastinal 
anatomy by permitting visualization of structures in a cross- 
sectional plane. in addition, ability to distinguish between struc- 
tures of soft tissue density is enhanced. The exhibitors reviewed 
their first 9 months of experience with patients studied for a 
variety of pulmonary and mediastinal problems in an effort to 
establish normal parameters for this study of the mediastinum. 
An attempt to define the shape of the mediastinum at various 
levels and to present a statistical analysis of the frequency of 
visualization of more than 20 normal structures, many of which 
are not visible on standard technique chest radiographs, was 
made. In addition, CT scans of the thorax of a cadaver were 
correlated with photographs and x-rays of 13 mm thick trans- 
verse sections of the same specimen. Some scans demonstrating 
pathology were included to illustrate the importance of these 
normal anatomic appearances to the diagnosis of mediastinal 
disease. Comments concerning the utilization of the H or delta 
number in differential diagnosis was included. 
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Hodgkins disease of the chest: a gifted dissembler. Walsh 
JW, Curtis AMcB, Putman CE, Keohane MF (Yale University, 
New Haven, Connecticut). 


The incidence and significance of parenchymal Hodgkins 
disease varies widely, as reported in the literature. With improved 
therapeutic modalities, particularly with the advent of combi- 
nation chemotherapy, early detection of parenchymal involve- 
ment may contribute to improvement of chance for long-term 
remission if not cure. From a review of more than 200 patients 
with Hodgkins disease seen at the Yale-New Haven Hospital, 31 
cases of parenchymal disease were collected. In this exhibit. 
these demonstrated the varying modes of presentation and 
relapse. Examples of common and unusual forms of parenchymal 
Hodgkins disease were presented. Parenchymal involvement 
predicts neither cell type nor stage of disease. Prognosis may be 
influenced by the pattern of parenchymal involvement. Careful 
and regular radiographic screening assists in the early detection 
of relapsing disease when clinical signs of relapse are absent. 


Adequacy and accuracy of lung needle biopsy. Boyd WR, 
Ballard GL, (Loma Linda University, Loma Linda, California). 


A special cutting-aspiration needle for percutaneous lung 
biopsy removes cores of tissue rather than cells only. The exhibit 
showed the needle and method of biopsy plus several repre- 
sentative cases with x-rays and photomicrographs of pathological 
specimens. A summary of 166 successive lung biopsies was 
presented. This method has an accuracy rate of 90% with an 
overall complication rate of 12%. 


The asymmetric skull. Smith JA, Franken EA, Smith WL, 
Batnitzky S (Riley Children's Hospital, Indiana University Medical 
Center, Indianapolis). 


Asymmetry of the cranium is a result of an abnormal growth 
pattern in the skull. While there are minor degrees of cranial 
asymmetry which are physiologic, certain pathologic diseases are 
characterized by cranial asymmetry of mild or marked degrees. 
These diseases may be classified as those caused by atrophy, 
craniostenosis, congenital abnormalities, tumor, and trauma. 
Radiologic examples of many diseases under the above headings 
were presented. Different patterns of skull growth including 
thickening and thinning of the bony tables, positions of the orbital 
roofs, and changes in the size of the anterior and middle cranial 
fossae Were shown. 


latrogenic trauma to the newborn. Smith WL, Franken EA Jr. 
Smith JA (Riley Hospital, Indiana University, Indianapolis). 


latrogenic trauma to the newborn infant is becoming more 
frequent as increasingly complex procedures are undertaken to 
support life. This exhibit stresses catheter induced trauma. 
Complications of umbilical venous catheters include portal vein 
thrombosis, perforation and infection. Arterial vascular catheter 
trauma includes occlusion, perforation, sepsis, and possibly 
necrotizing enterocolitis. Gastrointestinal catheter complications, 
including esophageal, gastric and rectal perforation as well as 
complications of nasojejunal intubation were demonstrated. 


The radiology of childhood leukemia and its therapy. 
Rosenfield NS, Mcintosh S, Griscom NT (Yale University, New 
Haven, Connecticut, and Children's Hospital Medical Center, 
Boston, Massachusetts). 


The radiographic manifestations of childhood leukemia include 
osseous manifestations: osteoporosis, periosteal new 
bone formation, and "leukemic lines! The differential diagnoses 
of these lines were discussed as well as their incidence in 58 
leukemic children. The results of a study of serial knee radio- 
graphs during treatment were given. Nonosseous manifestations 
illustrated were central nervous system leukemia, chloroma, 
organomegaly, mediastinal masses, pneumatosis intestinalis, 
and typhlitis. Adverse effects of chemotherapy include: uric 

















acid nephropathy. adriamycin cardiomyopathy, cytoxan cystitis. 
methotrexate osteoporosis, and intracranial caicifications. 


Necrotizing enterocolitis. Harris V, Sassoon H, Alrenga DP 
(Cook County Hospital, Chicago. lilinois). 


The material in this exhibit was based on 5 years experience 
with neonates whose respiratory distress and abdominal dis- 
tention proved to be due to necrotizing enterocolitis. Major 
emphasis was on clinical-radiologic-pathologic correlation. 


The roentgenographic manifestations and clinical features 
of lumbar spinal stenosis. Chynn KY, Altman i, Shaw Wl, 
Finby N (St. Luke's Hospital Center, New York City). 


Typical myelographic features of lumbar spinal stenosis are 
well known to radiologists. Less well known are the plain film 
findings and diverse clinical presentation. This exhibit, based on 
42 surgically confirmed cases of lumbar spinal stenosis, demon- 
strated interesting plain film, myelographic and clinica! features. 
Parallel aspects of dry museum specimens of stenotic vertebrae 
in relation to plain spine films were also presented. 


Meniscal anatomy pertinent to knee arthrography. Kaye JJ. 
Freiberger RH (Hospital for Special Surgery, Cornell University 
Medical College, New York City). 


The exhibit was constructed to provide maximum anatomical 
information to the arthrographer by matching color trans- 
parencies of multiple radial sections of unpreserved knees with 
normal arthrograms. In particular, the posterior half of the lateral 
meniscus was studied. Its complicated attachments and relation- 
ships to the popliteus tendon and its sleeve were demonstrated. 
Color transparencies of special dissections were added to clarify 
certain points. The demonstrated anatomy greatly facilitates the 
interpretation of both normal and abnorma! knee arthrograms. 


The menisci of the knee: anatomic, radiographic, and 
pathologic correlation. Levinsohn EM (Upstate Medica! 
Center, Syracuse, New York). 


This exhibit correlated normal anatomic features of the menisci 
of the knee with the knee arthrogram. Pathologic menisci were 
shown arthrographically and correlated with gross specimens. 
Sectioned cadaver specimens were used to demonstrate normal 
menisci. Examples of commonly encountered abnormalities and 
of some unusual abnormalities were presented. The correlation 
of the arthrographic appearance of knee menisc: with normal 
anatomic and pathologic specimens was emphasized. 


Off line processing and interactive computer methodology 
in computed tomography. Arnold JM, Macintyre VVJ, Meaney 
TF, Kollins SA (Cleveland Clinic Foundation, Cleveland, Ohio). 


Methods were described for quantification of disease processes 
and for enhancing subtle contrast differences using both off line 
processing techniques and interactive computer methodology. 
Examples showed the selection of specific information for identi- 
fication of various clinical parameters derived from computed 
tomography of whole-body scanning of the kidney, liver. 
pancreas, brain, and other organs. 


Preferential coronary arterial drug delivery. Anderson JH. 
Gianturco C, Wallace S, Dodd GD (University of Texas, M. D. 
Anderson Hospital and Tumor Institute. Houston). 


A new transcatheter technique was described for the prefer. 
ential delivery of drugs to the left coronary circulation. This inter- 
ventional radiologic technique allows more action on the 
coronary vascular bed with reduced peripheral responses. The 
method has potential diagnostic and therapeutic clinical appli 
cation and involves the use of a special aortic cusp catheter and 
a diastolic controlled injection system. Since the catheter is not 
placed within the coronary vessel, prolonged drug administration 
is possible. This technique was evaluated using vasodilators 
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preferentially to increase left coronary arterial blood flow in 
normal animals and collateral circulation to ischemic canine 
myocardium. 


High resolution computerized tomography of the orbit. 
Hilal SK, Trokel SL, Kreps SM (Neurological Institute of New 
York City). 


A number of cases of high resolution computerized tomography 
of the orbit was illustrated. The equipment was modified to 
increase spatial resolution by 2 to 3 times. Normal anatomy of 
the orbit and a variety of intraorbital lesions was shown, and a 
differential diagnosis of each of condition was made. 


Calcium pyrophosphate deposition disease (CPPD): the 
pseudogout syndrome, chondrocalcinosis, and pyrophos- 
phate arthropathy. Resnick D, Niwayama G (Veterans 
Administration Hospital, San Diego, California)e 


This exhibit emphasized newer concepts of a common arthritis, 
calcium pyrophosphate deposition disease (CPPD), and the 
radiologist's role in establishing the diagnosis. Utilizing over 80 
patients with CPPD and abundant cadaveric and human surgical 
material, the distribution and pattern of cartilage calcification 
(chondrocalcinosis) and structural joint damage (pyrophosphate 
arthropathy), was delineated and roentgen features allowing 
differentiation from other diseases made. 


Other Excellent Exhibits 


Case of the day — pediatric. Khouri N, Strife JL, Wand A, Dorst 
JP (Johns Hopkins University, Baltimore, Maryland). 


A different pediatric case was presented daily; pertinent 
clinical history was given, and significant radiographs shown. 
The correct diagnosis was given the following day, with a 
discussion of the condition. 


Case of the day—adult. Bickham C (Suburban Hospital, 
Bethesda, Maryland). 


Each day a different case in the field of adult radiology was 
presented. The answer to the day's case was provided the fol- 
lowing day with a description of the clinical condition and a 
discussion of the entity. 


The identification of the upper abdominal vasculature 
using gray scale ultrasound. Asokan S, Pinc RD, Premasagar 
D (Cook County Hospital, Chicago, lilinois). 


Three hundred cases were studied in an attempt to identify 
the upper abdominal vasculature. The most consistently seen 
vessels were the aorta and the inferior vena cava. But it was 
found that the hepatic, portal, superior mesenteric, and splenic 
veins were also seen often, and the superior mesenteric artery 
was another vessel that could be identified. Less commonly seen 
were the celiac axis and the renal vessels. The importance of 
identifying these vessels lies in locating the pancreas which was 
often visualized (either in its entirety or in parts). 


Clinical applications of abdominal ultrasound. Hipona FA, 
Raagas MS, Paulino GB, DeGuzman PH, Alday MR, Halbing SM, 
Lucas RW (Boston City Hospital, Massachusetts). 


The abdomen was arbitrarily divided into: liver/gallbladder; 
pancreas/spleen; kidney/adrenal; uterus/ovary; and miscel- 
laneous (including aorta, inferior vena cava, peritoneum, abdom- 
inal wall, etc.). Clinical indications of ultrasound in each division 
preceded illustrative examples which emphasized the diagnostic 
role of ultrasound. A brief clinical history and pertinent roentgen 
studies were followed by the ultrasound examination and its 
schematic diagram and, in certain instances, a pathologic 
correlation. 


Significant clinical applications — gray scale ultrasound in 
the community hospital. Fudell S, Jordan LJ (Parkview Hos- 
pital, Philadelphia, Pennsylvania). 


Advanced gray scale sonographic techniques were illustrated 
with enlarged transparencies and accompanying diagrammatic 
tracings. Conditions illustrated were: liver disease (metastasis, 
cirrhosis, obstructive jaundice); gallbladder entities (stones, 
hydrops, milk of calcium bile); pancreatic disease (pancreatitis, 
carcinoma); renal disease (anomalies — horseshoe, fused crossed 
ectopia — cysts, primary neoplasm, hydronephrosis, and renal 
contusion); pelvic disease (simple aneurysm, dissecting 
aneurysm, aortic graft). 


Ultrasonically guided aspiration biopsy of abdominal 
massas. Bartrum RJ Jr, Smith EH, Holm HH (Dartmouth Medi- 
cal School, Hitchcock Clinic, Hanover, New Hampshire; Harvard 
Medical School, Peter Bent Brigham Hospital, Boston, 
Massachusetts; Gentofte Hospital, Copenhagen, Denmark). 


Percutaneous fine-needle aspiration is a simple, atraumatic 
method for obtaining a cytologic diagnosis of abdominal, renal, 
and retroperitoneal masses. Extensive world-wide experience 
has demonstrated the safety and simplicity of this procedure. A 
specific diagnosis is usually obtained, thereby greatly reducing 
the extent and cost of diagnostic workup. The technique is 
simple, requires little experience or equipment, and can be 
performed on an outpatient basis. Its widespread use can have 
a significant positive effect in expediting medical care delivery. 
This exhibit demonstrated the step-by-step procedure for 
ultrasonically guided fine-needle aspiration biopsy. 


Gray scale ultrasonography in obstetrics. Asokan S, Pinc RD, 
Alagratnam D (Cook County Hospital, Chicago, Illinois). 


The spectrum of obstetrical uses of ultrasonography was 
studied in over 2,000 patients. Most examinations utilized the 
gray scale modality. The developing fetus can be studied from 
5 weeks (post L.M.P.) to term, and a host of other conditions 
associated with the developing fetus can be diagnosed. The use 
of the time motion method also enables fetal heart study from 7 
weeks (post L.M.P.) enabling confident diagnosis of threatened 
abortion, missed abortion, complete abortion or fetal demise. 
Study of the placenta, fetal anomalies and masses associated 
with pregnancy are also greatly facilitated with gray scale ultra- 
sonography. 


Fine needle transhepatic cholangiography. Ferrucci JT Jr, 
Wittenberg J (Harvard Medical School, Boston, Massachusetts). 


This exhibit detailed the technique and results of transhepatic 
cholangiography using the new “Chiba” fine caliber needle. 
The high success rate of duct opacification, reduced complica- 
tions, and ease of performance offers clear advantages over 
conventional sheathed needle transhepatic cholangiography 
and endoscopic retrograde cholangio-pancreatography in the 
evaluation of jaundiced patients. 


Intrathoracic stomach: how does it obstruct? Lewicki AM, 
Gerson D (George Washington University Hospital, Washington, 
D.C. and Peter Bent Brigham Hospital, Boston, Massachusetts). 


Development of an intrathoracic stomach was traced through 
anatomical drawings and illustrative case material. It illustrated 
how torsion of the stomach (usually of the anterior organoaxial 
type) accompanies this type of herniation, and documented that 
redescent of the fundus intraabdominally is the major mechanism 
for the development of obstruction, emphasizing radiographic 
signs accompanying this complication. 


Radiologic assessment of a new artificial urinary sphincter 
for control of incontinence. Silver TM, Diokno AC (Univer- 
sity of Michigan, Ann Arbor). 


An implantable prosthetic urinary sphincter enabling patients 
to achieve external voluntary control of bladder function has 
been used 11 times at the University of Michigan Medical Center. 
Since the components of the device are filled with radiopaque 
contrast medium, radiological evaluation is possible. Normal and 
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abnormal postoperative radiographic appearances of the device 
are illustrated. Abnormal radiographic findings include: kinked 
connecting tube, malpositioned urethral cuff, urethral extravasa- 
tion, redundant tubing, asymmetrical bulb position, and air 
within the system. Most complications can be diagnosed or 
confirmed radiographically. The radiologist's role is crucial in 
evaluating patients treated with this device, since early recogni- 
tion of mechanical complications may prevent irreversible 
damage. 


The role of roentgenology, nuclear medicine, and ultra- 
sound in the diagnosis of urine extravasation following 
renal transplantation. Spigos D, Tan W, Pavel D, Mozés M, 
Reddy A, Jonasson O, Capek V (University of Illinois Hospital, 
Chicago). 


Urine extravasation in the early postoperative period after 
renal transplantation is a serious complication requiring ex- 
pedient surgical intervention. While clinical and laboratory find- 
ings are inconclusive, radiologic diagnostic studies have definite 
value. Eight of 111 transplantation patients developed urine 
extravasation and were studied with urography, cystography, 
isotopic scans, and ultrasound. Characteristic findings in urine 
extravasation, false positive and negative findings of each of 
these diagnostic modalities were discussed. This study proved 
that no single modality can be solely relied upon. When correctly 
applied, all can secure early diagnosis and drastically decrease 
the morbidity and mortality by allowing immediate therapeutic 
intervention. 


The hysterosalpingographic demonstration of congenital 
anomalies of the female genital tract. Homlar M, Roberts SR, 
Jr, Leigh TF, Birch HW (Emory University, Atlanta, Georgia). 


The embryology and hysterosalpingographic appearance of 
congenital anomalies of the female genital tract was depicted. 
Recognition is important because possible complications include 
reduced conception, amenorrhea, menorrhagia, abortion, 
obstructed labor, placental retention, malpresentation, and 
uterine rupture. Genital tract abnormalities and obstetrical 
complications were correlated. 


Temporary percutaneous nephropyelostomy. Barbaric ZL, 
Wood BP (University of Rochester, New York). 


Technique and indications for emergency or semiemergency 
percutaneous nephropyelostomy were presented. Results in 30 
patients were presented and selected cases depicted using radio- 
graphs and short clinical background. This new interventional 
radiologic technique is the method of choice in the management 
of urinary tract obstruction complicated with infection, azotemia 
or other medical conditions which prevent immediate surgery. 


Roentgenographic — clinical correlation of the low volume 
kidney. Fritzsche P, Andersen CL (Loma Linda University, Loma 
Linda, California). 


The asymmetry of a small or low volume collecting system 
with a normal renal collecting system on the same intravenous 
urogram is dramatic: possibilities were divided into (1) pre renal 
causes, i.e. arterial; (2) renal causes, i.e. hemorrhage, edema, 
inflammation, and mass; and (3) post renal causes, i.e. venous 
thrombosis. 


Specificity of blood supply in differentiating adrenal 
carcinoma from renal cell carcinoma. Andersen CL, Fritzsche 
P (Loma Linda University, Loma Linda, California). 


Adrenal carcinoma may be confused with upper pole renal 
cel! carcinoma. The question of tumor origin arises when the 
neoplasm is large and involves both the renal and adrenal area. 
The possibility of neoplasm arising in the adrenal and secondarily 
involving the kidney must be considered. The fine neovascu- 
larity and lack of parasite blood flow is characteristic of adrenal 
carcinoma. In contrast, the neovascularity of renal cell carcinoma 










































































is coarse and often shows extrarenal sources. Arteriographic 
material combined with rules of evaluation will assist in differ- 
entiating adrenal carcinoma from renal cell carcinoma. 


Renal transitional cell carcinomas —how diagnostic is the 
angiogram? Goldman SM, Meng C-H (deceased), White RI Jr, 
Naraval RC, Siegelman SS, Diamond AB, Kaufman SL, Harring- 
ton DP (Sinai Hospital of Baltimore, Johns Hopkins Hospital, 
Greater Baltimore Medical Center, all Baltimore, Maryland, and 
Einstein College of Medicine, Bronx, New York). 


Angiograms of 51 cases including 34 transitional cell carci- 
nomas were shown to six radiologists, who were required to 
analyze the angiographic features and make a specific diagnosis. 
The overall accuracy was 60%. The most common faise positive 
diagnosis was inflammatory lesion (7/8). As described in an 
accompanying paper; vessel encasement (26%), neovascularity 
(56%), and tumór blush (15%) was recognized far less fre 
quently in the transitional cell tumors of this series than previ- 
ously reported. Selected angiographic studies were presented in 
a manner similar to that used in the actual study. The viewer 
could thus compare his own observations with those of the 
exhibitors and decide as to the angiographic distinctiveness of 
transitional cell carcinomas. 


Renal osteodystrophy: pathologic-radiologic correlation. 
Zwiebel WJ (University of Wisconsin, Madison). 


Current concepts of the pathogenesis of renal osteodystrophy 
were reviewed and correlated with the pathophysiologic 
processes involved with the bone and soft tissue changes seen 
radiographically. Renal osteodystrophy with and without sec- 
ondary hyperparathyroidism were discussed, and a survey made 
of the effects of hemodialysis and transplantation. In addition, 
pertinent areas of bone biochemistry were briefly considered. 


Gray scale ultrasound in hydatidiform mole. Krause DA, 
James AE Jr, Millis J (Vanderbilt University Hospital, Nashville, 
Tennessee). 


in hydatidiform moles low level echoes fill the uterus with 
innumerable O.5 cm and smaller cysts. Bleeding in the mole 
shows as irregular sonolucent areas. These findings are consis- 
tent and mirror exactly the findings on the gross pathologic 
specimen which are shown. In 11 hydatiform moles, two fetal, 
these findings were consistent and diagnostic. In fetal mole, the 
placenta was quite enlarged having the same cystic degenera- 
tion with normally formed fetus present. The characteristic 
picture of hydatidiform mole is not a “snowstorm” seen on bi- 
stable display but not low level (placenta-like) echo mass with 
multiple small cysts filling the entire uterus. 


Positive subtraction —a new technique using duplicating 
film. Mojab K, Talge G, Pinckney L, Garcia L (Cook County 
Hospital, Chicago, Hlinois). 


A simple positive subtraction technique applied to angiography 
using duplicating film as the final print without changing the 
initial density of contrast and radiograph was presented. 


Spectrum of transcatheter embolization in medical and 
surgical patients. Miller FJ Jr. Coleman L, Miller KL, Latshaw 
RF, Nicholas GG (Pennsylvania State University, M. S. Hershey 
Medical Center, Hershey, Pennsylvania). 


This exhibit demonstrated the value of transcatheter emboliza- 
tion techniques in patients admitted to various surgical and 
medical services (excluding those with acute gastrointestinal 
hemorrhage). Cancer patients who have bled massively and have 
angiographically demonstrated sites of potential bleeding, i.e. 
tumor vessels or pseudoaneurysms, can be effectively embolized 
with minimal morbidity. Further hemorrhage is prevented and 
allows these patients to be discharged from acute care centers 
without fear of rebleeding. The preoperative embolization of the 
external carotid artery supply to meningiomas is helpful, how- 
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ever, brain swelling can occur; to avoid complications of swelling, 
surgery should follow the embolization procedure within 24 hr. 


Abdominal arterial aneurysms. Yune HY, Klatte EC, Payne TK 
(Indiana University, Indianapolis). 


Abdominal angiography readily demonstrates arterial 
aneurysms of various structures in a number of disease condi- 
tions. Causes and underlying disease conditions include: idio- 
pathic, post traumatic, collagen vascular disease, Osler-Rendu- 
Weber disease, and neurofibromatosis. Aneurysms of the 
abdominal aorta or aneurysmal changes seen within tumor 
vasculature are not included. In some, changing angiographic 
patterns appear to have prognostic significance. These disease 
conditions were reviewed and the role of angiography in diag- 
nosis of these diseases was graphically illustrated. 


Selective renal occlusion phlebography. Novak D, Weber J 
(University Hospital Eppendorf, General Hospital Altona, 
Hamburg, West Germany). 

Selective renal occlusion phlebography was performed in 35 
patients using Swan-Ganz or Dotter-Lucas balloon catheter. 
The balloon catheter is introduced into the renal vein via femoral 
or cubital route with the aid of Desilets-Hoffman or Endslab 
introducer. Occlusion of the renal vein is achieved by insuffla- 
tion of 2-3 cc of air in the balloon of the catheter. Renal occlu- 
sion phlebography was performed in patients with suspected 
renal vein thrombosis or in order to delineate poorly vascularized 
neoplasms or to determine the venous involvement of renal and 
retroperitoneal tumors. 


Film/screen selection. Goodenough DJ, Lewicki AM, Vucich J, 
et al. (Quality Assurance Committee, Department of Radiology, 
George Washington University Medical Center, Washington, 
D.C.; Bureau of Radiological Health, Food and Drug Administra- 
tion, Division of Training and Medical Applications, Rockville, 
Maryland). 


Various film/screen combinations were used for portable 
chest film employing recently available high speed film/screen 
combinations (including rare earths). Objective viewing criteria 
were developed which permitted the radiologist to evaluate these 
combinations. Results were compared to pertinent physical 
factors, such as sensitometric characteristics, MTF, and ex- 
posure. Samples of the evaluation form were available. 


Biplane arteriography in lower extremity ischemia. Crummy 
AB, Rankin RS, Berkoff HA, Turnipseed WD (University of 
Wisconsin, Madison). 


Biplane projections have received little emphasis in the 
evaluation of lower extremity vascular insufficiency. The proxi- 
mal portions of the inferior mesenteric, profunda femoral, and 
anterior tibial arteries, which have an anteroposterior orienta- 
tion, are optimally demonstrated in the lateral view. Faintly 
opacified "run off' vessels may be projected free of dense 
cortical bone with the use of perpendicular projections. Accurate 
assessment of stenoses, potential sites of anastomoses, and 
insitu grafts are best evaluated with biplane studies. The utility 
of biplane projections in lower extremity angiography and tech- 
nical considerations such as positioning to avoid superimposition 
of vessels when both extremities are studied, were illustrated. 


Pulmonary blastomycosis. Rabinowitz JG, Busch JJ, 
Buttram WR (University of Tennessee, Memphis). 

This exhibit demonstrated the various pulmonary manifesta- 
tions of blastomycosis. The features were consolidation, cavity 
formation, fibronodular infiltration, and mass lesions. These 
features were correlated with their clinical manifestations. The 
findings indicate that pulmonary manifestations of blastomycosis 
occur in both an acute and chronic phase. In addition, the evolu- 
tion of pulmonary features of blastomycosis do not behave in a 
random fashion but follow a specific pattern similar to 
tuberculosis. 


The course of methotrexate pneumonitis. Sostman HD, 
Putman CE, Matthay R, Walker Smith GJ (Yale University, New 
Haven, Connecticut). 


Clinical, radiologic, and pathologic correlation of patients with 
methotrexate pneumonitis were demonstrated. The present 
series, and review of the literature, indicates that pulmonary 
function tests are a valuable adjunct to clinical and radiographic 
evaluation. At the exclusion of other etiological agents, metho- 
trexate was shown to cause pulmonary fibrosis. The authors 
analyzed seven additional cases and summarized the literature 
concerning methotrexate-induced pulmonary disease. 


Benign and malignant tracheal tumors. Weber AL, Grillo HC 
(Massachusetts Eye and Ear Infirmary and Massachusetts 
General Hospital, Boston). 


Radiologic features encountered in benign and malignant 
tumors of the trachea were illustrated. An analysis of the 
symptoms and pathologic findings in 94 cases of tracheal tumors 
supplemented the exhibit. 


The effect of small degrees of patient obliquity on the 
lateral chest radiograph. Bachman D, Ellis K, Austin J (Col- 
umbia Presbyterian Medical Center, New York City). 


This exhibit demonstrated effects on the lateral chest film 
caused by slight patient obliquity. Familiarity with changes 
caused by mild rotation will prevent misinterpretation as patho- 
logical findings. Conversely, slight patient rotation can be used 
to enhance visualization of certain anatomic features. 


Drug-induced pulmonary disease. Roberts SR Jr, Land WC 
Jr, Sewell CW, Schwarzmann SW (Emory University, Atlanta, 
Georgia). 


Adverse drug reactions account for 5% of all hospital admis- 
sions. Fifteen percent of hospitalized patients will have a drug 
reaction; 3% of all hospital deaths may be related to drugs. A 
spectrum of drug-induced pulmonary disease was presented. 
Cases included drug reactions produced by chemotherapeutic 
agents (busulfan and adriamycin), analgesics (heroin), endocrine 
agents (corticosteroids and oral contraceptives), antibiotics 
(nitrofurantin and penicillin), inhalants (oxygen and mineral oil), 
neuroactive drugs (diphenylhydantoin), drug-induced lupus 
syndromes, and radiation pneumonitis. The drug-induced pul- 
monary response, its radiographic pattern, and accofhpanying 
pathology was illustrated. 


The 350 kV chest x-ray. Roberts SR Jr, Clements JL Jr, Rogers 
JV, Sprawls P Jr, Weens HS (Emory University, Atlanta, Georgia). 


Chest radiography in the 140 kV range is commonly employed 
in many x-ray departments. Three hundred and fifty kV chest units 
are now available. The Hewlett-Packard Model 47815 350 kV 
unit was evaluated. Qur study was undertaken to compare chest 
films obtained with both 350 and 140 kV techniques. Fifty 
patients underwent chest examinations in posteroanterior and 
lateral projections utilizing both 350 kV and 140 kV chest units. 
The two sets of films were studied and compared. A compara- 
tive analysis of the chest films obtained with each technique in 
each projection was illustrated and tabulated. 


Facts, fantasies, and fallacies of the thymus. Harris VJ, 
Ramilo J, White H (Cook County Hospital, and Children's 
Memorial Hospital, both Chicago, Illinois). 


The shape or size of the thymus may simulate mediastinal 
mass, but the two conditions can often be differentiated by 
simple fluoroscopy and plain film examination. The exhibit 
displayed several such instances, some with surgical verification. 


The imaging of upper quadrant masses in children. 
Rosenfield NS, Rosenfield AT, Taylor KJW, Effmann EL, Ablow 
RC, Moulton D (Yale University, New Haven, Connecticut). 
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The complimentary nature of the diagnostic modalities of 
gray scale ultrasonography, excretory urography utilizing the 
total body opacification effect, and nuclear medicine studies was 
shown in several cases of upper quadrant abnormalities: a spleen 
cyst, a solitary renal cyst, an obstructed upper pole collecting 
system, neuroblastoma, Wilms's tumor, and cystic disease of the 
liver and kidneys. The ultrasonographic findings in Wilms's tumor 
(which may be relatively sonolucent) and the differential diag- 
nosis of Wilms's tumors (intrarenal neuroblastomas and renal 
abcesses) was discussed and illustrated. 


infantile and juvenile cerebral aneurysms. BatnitZky S, 
Muller J (Indiana University School of Medicine, Indianapolis). 


Primary intracranial arterial aneurysms are rare in children. 
These aneurysms are often different from the classic so-called 
berry aneurysms seen in adults. This group can be said to consti- 
tute a separate and novel entity, because of the following fea- 
tures: (1) they are integral or fusiform involving the entire vessel 
wall; (2) at the aneurysm entrance, a gradual histologic change 
occurs as opposed to the abrupt change seen in berry aneurysms; 
(3) location tends to be different than in berry aneurysms; (4) 
they tend to be large. 


The VATER association. Barnes JC, Smith WL (Riley Hospital 
and indiana University, Indianapolis). 


The VATER association is an acronym describing the non- 
random interrelationship of several major congenital maifor- 
mations. Although no concrete reason for the statistical 
association has been established, these anomalies all occur 
prior to the seventh week of fetal life and involve, at least in 
part, mesodermal differentiation. Components of the VATER 
association as originally delineated were: V-vertebral anomalies, 
A-imperforate anus, T-tracheoesophageal fistula, E-esophageal 
atresia, and R-renal and radial anomalies. Since the initial 
description congenital cardiac defects have been added. It is 
important that the radiologist be aware of the relationship of 
these defects as he is frequently consulted in the early diagnosis 
and care of these infants. 


Primary abdominal sonography in the neonate. Dempsey 
PJ, Robinson AE (University of South Alabama, Mobile). 


Questions concerning the presence or absence of abdominal 
masses and the normal integrity of abdominal viscera often arise 
in the ffrst hours of life. An initial sonogram will often obviate 
the need for further procedures which may be detrimental to 
the infant in terms of fluid or thermal imbalance, or exposure to 
ionizing radiation. If additional workup is indicated, it is often 
made more efficient by the sonographic data obtained. The ex- 
hibitors initial experience supports the premise that abdominal 
sonography is a reliable, clinically useful, and technically feasible 
diagnostic modality, applicable to the early neonatal period. 


Cerebral arterial changes associated with meningitis in 
children. Westmoreland DG, Gerald B, Gilmartin RC (University 
of Tennessee, Memphis). 


Cerebral angiograms were performed on 15 patients from 1 
month to 5 years of age, all with clinically proven meningitis. The 
indication for study was a severe neurologic deficit, usually hemi- 
paresis. The most striking angiographic findings were narrowing 
of the arteries along the base of the skull and occlusion of 
branches of the middle and anterior cerebral arteries. Collateral 
flow, “blushes? early venous drainage, and slowed circulation 
time were also prominent. Other findings included hydrocephalus 
and subdural collections of fluid. Meningitis in children may 
cause cerebral occlusive disease. Angiography usually demon- 
strates the site and extent of the process and excludes surgically 
accessible lesions. 


The upper cervical spine (normal variations, anomalies, 
and pathology) Swischuk LE, Sarwar M, Hayden CK Jr 
(University of Texas Medical Branch, Galveston). 


The numerous anomalies, normal variations, and subtie abnor- 
malities which lead to confusion, disagreement, and uncertainty 
in the interpretation of roentgenograms of the upper cervical 
spine were displayed. 


Congenital hip dysplasia: anatomic and roentgenographic 
correlation. Jensen PS, Ogden JA (Yale University, New Haven, 
Connecticut). 


Use of arthrography in evaluating congenital hip subluxation 
and dislocation was shown. Interposition of the cartilaginous 
acetabular rim resulting in the formation of a limbus, a finding 
which can only be appreciated by arthrography, is also demon- 
strated. The chronically dislocated hip of a 15 month old child 
was presented radiographically and was correlated with the 
gross anatomic specimen. A plastic model of the actual specimen 
allows for three-dimensional correlation with the graphic 
material presented. 


Magnification mammography. Sickles EA, Genant HK, Doi K 
(University of California, San Francisco, and University of 
Chicago, Illinois). 


Radiographic magnification (1.5-2X) mammography using 
a microfocal spot x-ray tube (RSI-MFT 1, nominal focal spot 
size 100 microns) produces images of the breast superior in 
quality to those obtained with conventional contact mam- 
mography (CGR Senographe x-ray tube). Quantitative laboratory 
data were presented (measurements of MTF's, Wiener spectra, 
scattered radiation) and radiographs of several mastectomy 
specimens and intact breasts (to illustrate improved definition 
of normal breast architecture, margins of mass lesions, and 
improved visibility of microcalcifications). Experience with more 
than 125 patients radiographed with both techniques was re- 
viewed. In many cases the magnification technique has been 
helpful in distinguishing malignant from benign diseases 
of the breast. 


Breast calcifications-benign or malignant? Martin JE (St. 
Joseph Hospital, Houston, Texas). 


Calcifications in the breast present a diagnostic problem. There 
is considerable indecision as to whether many calcifications 
represent benign or malignant disease. The indecision primarily 
is related to groupings of small punctate calcifications. The exhibit 
demonstrated diagnositc criteria for most benign and 
malignant calcifications. 


Breast thermography. Chang CHJ, Sibaia JL. Martin NL 
(University of Kansas, Kansas City, Kansas). 


A retrospective review of experience with breast thermography 
in the differential diagnosis of breast diseases in over 10,000 
cases was presented. Technical aspects and diagnostic features 
were discussed including the criteria for separating normal from 
abnormal mammotherms. Proven cases of malignancy, especially 
those with recognizable differential vascular patterns, were 
documented; and a comparative study with proven benign 
disease was presented as well as a discussion of the value and 
limitation of breast thermography. 


Cholelithiasis in children. Harned RK, Babbitt DP (University 
of Nebraska, Omaha, and Milwaukee Children's Hospital, 
Wisconsin). 


Many textbooks of pediatrics and pediatric radiology teach 
that most cases of cholelithiasis in children are associated with a 
hemolytic anemia. However, in reviewing 367 cases of chole- 
lithiasis in children from the literature plus their own experience, 
the exhibitors found that 8195 had no evidence of a hemolytic 
anemia. Oral cholecystograms in 70% of the cases were diag- 
nostic of cholelithiasis. Plain roentgenograms of the abdomen 
were more valuable in children than in aduits for establishing 
the diagnosis of cholelithiasis as 50% of these children had 
opaque gallstones visible. 
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Gastroesophageal reflux in infants— radiological mani- 
festations and clinical significance. McCauley RGK, Leape 
LL, Leonidas JC, Schwartz AM, Darling DB (New England 
Medical Center Hospital, Boston, Massachusetts). 


Gastroesophageal reflux with or without hiatus hernia was 
demonstrated radiographically in over 200 upper gastrointestinal 
series during a 2 year period. in most instances the study was 
prompted by clinical symptoms and signs potentially related to 
reflux. The findings suggest that reflux may cause acute as well 
as chronic and recurrent pneumonia in infants and possibly 
apneic spells. Failure to thrive may also be related to gastro- 
esophageal reflux as weight gain follows appropriate therapy 
for reflux. The incidence of this entity in asymptomatic infants 
and children is unknown. The various aspects, severity, and 
clinical significance of gastroesophageal reflux in infancy was 
presented and the technique of its radiographic demonstration 
emphasized. 


Morning glory disc and associated cranial base defects. 
Yune HY, Ellis FD (Indiana University, Indianapolis). 


Morning Glory disc is a clinical expression of a congenital 
defect of the central nervous system at the base of the brain that 
involves the optic nerve. This condition is frequently associated 
with hypoplasia or aplasia of the base of the skull. Recognition 
of one condition suggests the concurrent presence of the other. 
The exhibitors investigated incidence of this relationship. Types 
of cranial defect demonstrated by radiography of the skull 
were illustrated. 


Angiography of brain stem tumors. Scotti LN, Morris SE, 
Revak CS, Roppolo H, Armfield S (Presbyterian-University 
Hospital, and St. Francis General Hospital, both Pittsburgh, 
Pennsylvania). 


Salient angiographic features of brain stem tumors were 
covered. Special reference was made to the pontine arteries, 
normal and abnormal, since their identification on magnification 
vertebral angiography may allow a specific diagnosis to be made. 
Normal pontine arteries were demonstrated by means of gross 
vascular anatomy and microangiograms. Vertebral angiograms 
of normal and abnormal transpontine vessels were shown and 
correlated with other arterial and venous changes produced by 
brain stem masses. Encephalographic findings and CT scans 
were also presented. 


Angiography and tomography in the diagnosis of tumors 
of head and neck. Rodriguez J, Meeks W, Mojab K, Talge G 
(Cook County Hospital, Chicago, Illinois). 


This exhibit emphasized the efficacy of angiography and 
tomography in delineation of extracranial tumors of the head 
and neck. 


Intraspinal Epidermoid Tumors. Batnitzky S, Keucher TR, 
Mealy J Jr, Campbell RL (Indiana University School of Medicine, 
Indianapolis). 


intraspinal epidermoids are rare lesions. They may be congen- 
ital or acquired in origin. The congenital variety arise from 
sequestrated epithelial elements and may be regarded as embry- 
onic malformations. Acquired or iatrogenic intraspinal epider- 
moid tumors result from implantation of epidermal elements into 
the spinal canal at the time of lumbar puncture. Lumbar 
punctures performed with needies without stylets or ill-fitting 
stylets are responsible for the implantation of epidermal frag- 
ments into the spinal canal. Examples of both congenital and 
acquired intraspinal epidermoids were presented. The patho- 
genesis of these lesions was briefly discussed as well as their 
radiological features. 


idiopathic intestinal pseudoobstruction: the radiologic 
manifestations. Schuffler MD, Rohrmann CA, Templeton FE 
(University of Washington Hospital, Seattle). 


The roentgenographic signs of idiopathic intestinal pseudo- 
obstruction are produced by disturbed motor function that 
results in stasis, distention, and excessive intestinal fluid. A 
hypoactive and a hyperactive form of smooth muscle dysfunction 
are found in both; esophageal and intestinal peristalsis are 
absent. In the hyperactive form, local and segmental contractions 
are prominent and distention is moderate. In the colon, haustra 
and diverticula are present. In the hypoactive form local contrac- 
tions are diminished and distention is marked. The colon is long, 
redundant, and haustra absent. Pathologic studies indicate 
myenteric plexus dysfunction in the hyperactive forms and 
smooth muscle damage in the hypoactive form. 


Tomorex-tomography suited for spherical structures. 
Garnic JD, McCabe DJ, Cigtay OS, Twigg HL (Georgetown 
University, Washington, D.C.). 


The tomorex is a new tomographic unit particularly suited to 
the examination of spherical structures such as the skull and 
facial bones. It has several features which make it versatile 
allowing almost total examination without repositioning of the 
patient within the unit. Early experience with this unit showed 
ease and reproducibility of visualization of the orbit, through its 
entire anterior posterior dimension, the optic foramen, superior 
and inferior orbital fissures, facial sinuses, temporal mandibular 
joints, mastoids, mandible, and occiput. 


Computerized tomography of brain abscess. Chiu LC, 
Cornell SH, Jensen JC, Christie JH (The University of lowa, 
lowa City). 


Some characteristic patterns of brain abscess are apparent on 
computed tomography. This noninvasive method facilitates the 
diagnosis and followup of these lesions. Findings have been 
correlated with Tc99m pertechnetate scintigraphy as well as 
angiography. Depending on the stage of an abscess, computed 
tomography may show: an irregular area of decreased density; 
a dense mass; a cavity with a thin or thick wall; a lesion with a 
discontinuous margin. Some of these appearances are seen only 
after enhancement with intravenous contrast injection. 


Cerebral ventricular dimensions on normal and abnormal 
computerized tomography of the brain. Hahn FJY, Schapiro 
RL, Christie JH, Rim K (University of lowa, lowa City). 


From computed tomography of over 2,300 patieamts, the 
investigators screened and assembled data for normal sized 
ventricles and various types of abnormalities. Utilizing the Van- 
guard Motion Analyzer with computer analysis, the authors 
established quantitative criteria for normal cerebral ventricular 
ratio which are correlated with age. Normal ranges of bifrontal 
and bicaudate diameters of the frontal horn of the lateral ven- 
tricle and ratios of these distances to the brain widths on the 
same levels were determined. Application of these parameters 
to the interpretation of CNS disorders was presented. 


Computed tomography utilizing the ACTA scanner. Marasco 
JA Jr, Pittman TA, Feczko WA, Revak CS, Scotti LN, Alexander 
GH, Morris SE (St. Francis General Hospital, Pittsburgh, 
Pennsylvania). 


CT has become a well-established and superior method of 
evaluating intracranial disease. This exhibit presented an ex- 
tremely varied number of diagnoses made in the evaluation of 
2,000 patients. Using a total body unit (ACTA scanner) they 
found high reliability and accuracy in diagnosing intracranial 
lesions. The absence of a water box has permitted nonstandard 
CT sections of the brain. The usefulness of this first-generation 
total body unit in extracranial areas has been limited to certain 
selected diagnostic cases in which problems with respiratory 
and peristaltic motion have not offered a serious compromise in 
obtainable information. However, the investigators' experiences 
in extracranial CT have offered promise of greater usefulness 
with faster scanning times. 
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The giant cisterna magna: radiology, embryology, and 
differential diagnosis. Marc JA (Grady Memorial Hospital of 
Emory University, Atlanta, Georgia). 


The giant cisterna magna as an entity has not received ade- 
quate attention in the radiologic literature. Its presence may 
lead to technical as well as interpretative difficulties. This exhibit 
discussed: embryologic etiology of the giant cisterna magna; 
pneumoencephalogic approach; angiographic appearance; 
technical and interpretative pitfalls of pneumoencephalography 
and angiography; and differential diagnosis. 

* 
Roentgenographic presentations of Von Recklinghausen's 
Disease. Casselman ES, Miller WT, Lin SR, Mandell GA 
(University of Pennsylvania, Philadelphia). 


Major clinical and radiographic findings in Von Recklinghausen's 
disease were reviewed. Incidence of known radiographic findings 
were presented based on a census of 116 patients with 
this disease. 


Micofocal spot direct magnification radiography. Wickman 
J, Wilson WJ, Staple TW (Memorial Hospital, Long Beach, 
California). 


Comparative radiographs were presented demonstrating 
clinical indications for utilizing magnification radiographic tech- 
niques. A wide variety of metabolic, inflammatory, neoplastic, 
and trauma examples were demonstrated. Diagnoses not possible 
on standard nonmagnified film was stressed. 


Fluoroscopic controlled bone biopsy. Debnam JW, Staple 
TW (Mallinckrodt Institute of Radiology, St. Louis, Missouri, and 
Memorial Hospital of Long Beach, California). 


Image intensification and biplane fluoroscopy have made 
needie biopsy of bone a feasible and relatively simple diagnostic 
procedure. The radiologist is particularly qualified to perform 
this procedure, since a major objective is to accurately position 
a biopsy instrument percutaneously, under local anesthesia into 
a specific anatomic structure. 


Aspect of cervical spine trauma: the Mach effect at C-2. 
Daffner RH (University of Louisville, Kentucky). 


Mach bands are an optical phenomenon in which dark or light 
lines appear at the borders of structures of different radiodensity 
on radiographs. In most instances they do not cause a diagnostic 
dilemma. However, in a patient who has sustained cervical 
trauma, the commonly-occurring Mach band across the base of 
the dens may be mistaken for a fracture. Failure to recognize 
this optical illusion may result in unnecessary treatment by 
Skeletal traction. This exhibit demonstrated these pseudofractures 
and methods of proving their true nature by tomography, 
densitometry, and magnification. 


Metabolic bone disease: pathophysiologic and radio- 
graphic correlation. Jensen PS, Ogden JA (Yale University, 
New Haven, Connecticut). 


The radiographic findings of osteomalacia, osteoporosis, and 
osteitis fibrosa were reviewed and correlated with current con- 
cepts regarding the pathophysiology of each of these disorders. 
Emphasis was placed on the skeletal findings associated with 
chronic renal disease since the use of fine detail radiography has 
demonstrated that the majority of these patients have radio- 
graphic evidence for increased bone turn over and secondary 
hyperparathyroidism. Progressive radiographic changes in 
patients on maintenance dialysis were also presented. 


Total hip arthroplasty: signs of early infection. Jensen PS, 
Russo RD Jr (Yale University, New Haven, Connecticut). 


Early radiographic changes associated with loosening of the 
total hip prosthesis due to infection were demonstrated. Develop- 














ment of irregularity of the endosteal surface of the cortex adja- 
cent to the prosthesis occurs early in the course of osteomyelitis, 
prior to the more advanced findings of periosteal elevation and 
gross bone destruction. Early identification of infection is neces- 
sary if the prosthesis is to be saved by conservative therapy 
alone. Removal of the prosthesis is usually required to control 
advanced infection. Normal and loose noninfected prostheses 
were demonstrated for comparison. 


The pre-Achilles fat pad — aid to early diagnosis of ankle 
pathology. Goodman LR, Shanser JD (George Washington 
University, Washington, D.C., and Veterans Administration 
Hospital, San Francisco, California). 


On the lateral ankle radiography, the pre-Achilles fat pad is a 
sharply defined radiolucent triangle located above the calcaneous 
and anterior to*the Achilles tendon. Changes in the shape or 
sharpness of this pad may be due to local or systemic disorders 
which often precede visible bone or joint abnormalities, This 
exhibit reviewed the normal radiographic anatomy and presented 
examples of the effects of local disease (trauma, infection, 
hemorrhage) and systemic disease (rheumatoid arthritis, Reiter's 
Disease, sepsis, hyperlipidemia) on the pre-Achilles fat pad. 


Stereoscopy of the cervical spine —a valuable adjunct in 
the diagnosis of acute/occult injury. Masters SJ, Allen WE 
itl, Rothman SLG (Yale-New Haven Hospital, New Haven, 
Connecticut). 


Cervical spine fractures, if not properly diagnosed, may result 
in improper treatment and subsequent complications. Routine 
cervical spine radiographs may not be adequate to appreciate 
the occult cervical spine fracture. Additional views such as lateral 
obliques, pillar views, and stereoscopy have been useful in 
patients with normal routine x-rays but a high index of suspicion 
for injury. Stereoscopy readily separates superimposed from 
diagnostic findings and is easily performed even with table top 
or stretcher techniques. This exhibit demonstrated occult frac- 
tures where stereoscopy was helpful in assessing the full extent 
of these injuries. 


Elbow fat pads: new signs and extended differential diag- 
nosis. Murphy WA, Siegel MJ (Mallinckrodt institute of 
Radiology. Washington University, St. Louis, Missouri). 


In 1954, a positive elbow fat pad sign was described and 
linked to trauma. Other reports expanded recognition and appli 
cation of fat pad signs; however, the full range and usefulness 
of positive signs have never been realized, in addition to 
describing new, useful fat pad signs, this presentation reviewed 
normal anatomy, variation, positive signs, and false signs. A new 
clinical differential diagnosis based on knowledge of possible 
Joint fluid composition was introduced and a wide variety of 
nontraumatic diseases emphasized. 


Radiology of allograft replacement of a segment of long 
bone following en bloc resection of a tumor. Jaffer F, 
Fogelson F, Mankin HJ, Pendergrass HP (Massachusetts General 
Hospital, Harvard Medical School, Boston). 


Patients with long bone involvement by tumor now need not 
lose their affected limb. Excision of the involved bone and 
replacement by a deep frozen allograft cadaver bone replace- 
ment is an alternative that is being made available at some large 
centers. Consequently, successful repair of large segmental skel- 
etal defects using homologous transplants has progressed suf- 
ficiently to permit resumption of normal function while avoiding 
a gruesome amputation. The radiologic and radionuclide features 
of this procedure are correspondingly gaining importance. Radio- 
logic assessment in the preoperative phase involves both the 
host and the allograft. Postoperative radiologic assessment 
evaluates the role of the intramedullary metallic rods, the trans- 
fixion screws, the staples for musculoligamentous attachments. 
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and the design of the surface contact junction between graft 
and host bone. 


Extrapulmonary manifestations of tuberculosis. Greenberg 
SH, Berinson HS (University of South Florida, Veterans Admin- 
istration Hospital, Tampa, Florida, and Burlington County 
Memorial Hospital, Mt. Holly, New Jersey). 


Tuberculosis is a necrotizing bacterial infection with protean 
manifestations and wide distribution. Extrapulmonary tuber- 
culosis is much less common today in the United States because 
of elimination of bovine disease; resistance of lung dissemination 
by advanced chemotherapy; and improvement of public health 
control. Extrapulmonary spread to bones, joints, brain, meninges, 
lymph nodes, and genitourinary system occurs directly through 
lymphatics or hematogenously, while gastrointestinal involve- 
ment can occur through ingestion of infected sputum. This ex- 
hibit reviewed and demonstrated radiographically the spectrum 
of extrapulmonary tuberculosis so that the radiologist will remain 
acutely aware of its manifestations and able to suggest 
the diagnosis. 


Nondestructive subluxing arthropathies of the metacarpo- 
phalangeal joints. Murphy WA, Bartlett DH, Evens RG (Mal- 
linckrodt Institute of Radiology, Washington University, St. 
Louis, Missouri). 


Chronic, nondestructive subluxing arthropathies of the meta- 
carpophalangeal joints are recognized manifestations of systemic 
lupus erythematosus and Jaccoud's arthropathy. Although pre- 
viously unrecognized, rheumatoid arthritis is a more common 
cause. A rare acute neuropathic arthropathy was also introduced 
and four examples were presented. The characteristic clinical and 
radiographic manifestation is easily reducible, pain free sublux- 
ation. The common pathophysiologic mechanism, soft tissue 
laxity, permits deformity before bone or cartilage destruction. 
The radiographically intact bone is correlated with photomicro- 
graphs of resected metacarpal heads. 


Fractures of the medial epicondyle. Chessare J, Rogers LF, 
White H, Tachdjian MO (Northwestern University, Chicago, 
Illinois). 


The complex nature of the ossification centers makes elbow 
injuries of a child or adolescent difficult to evaluate. The medial 
epicondylar ossification center is involved in a significant propor- 
tion. Injuries vary from simple avulsions to wide displacement 
with entrapment in the elbow joint with or without an associated 
dislocation of the elbow joint. When entrapped it may be mis- 
taken for the trochlear ossification center and the true nature of 
the injury overlooked. Radiographs and clinical findings in 24 
cases of medial epicondylar ossification injuries were reviewed, 
and surgical implications of certain roentgenographic findings 
were presented. 


CT guided biopsy and aspiration procedures. Haaga JR, 
Seidelmann F, Alfidi R, Havrilla T, Reich N, Cooperman A, 
Stewart B, Meaney T (Cleveland Clinic, Ohio). 


This exhibit illustrated examples of CT abnormalities and the 
application of CT guided biopsy and aspiration. The audiovisual 
portion detailed the specific technique for needle biopsy of the 
pancreas, liver, genitourinary tract, and retroperitoneum. The 
illustrative transparencies demonstrated multiple cases in various 
organ systems using CT biopsy. Indications for the procedures 
and potential complications were presented. 


Computed tomography of the abdomen and thorax. Sagel 
SS, Stanley RJ, Levitt RG (Mallinckrodt Institute of Radiology, 
Washington University, St. Louis, Missouri). 


Extracranial computed tomography is a highly accurate diag- 
nostic modality for evaluating the liver, pancreas, kidneys, retro- 


peritoneum, pelvis, and selected thoracic problems. The definitive 
diagnosis of neoplasm, cyst, inflammatory change, and normal 
morphologic variant is usually possible. Data from approximately 
2,000 cases was presented, with illustrative cases demonstrating 
the value of this technique. Comparison was made of CT with 
other diagnostic studies (including radionuclide, ultrasound, and 
conventional radiography). 


Diagnostic unknown (ultrasound). Malini S, Macintyre RS 
(Baylor College, Ben Taub General Hospital, Houston, Texas). 


This exhibit presented interesting cases of general abdominal 
ultrasound correlated with radiographic findings. Each case was 
shown with a brief history, pertinent roentgenograms, and the 
ultrasound scans. After making a conclusion, the viewer lifted 
a card revealing the operative and pathological findings. 


Anatomy and pathology of liver by gray scale ultra- 
sonography. Taylor KJW, Rosenfield AT, Carpenter DA (Yale 
University, New Haven, Connecticut and Institute of Acoustic 
Ultrasound, Sydney, Australia). 


The basic principles of gray scale ultrasound were briefly 
reviewed and scans of the normal liver shown. Scanning tech- 
nique to obtain good resolution and optimal display was ex 
plained. Examples of discrete pathology which may be diagnosed 
by the technique include metastases, benign cysts, abscesses, 
cirrhosis, and fatty infiltration of the liver. The appearance of 
dilated biliary vessels and gallstones which permit the reliable 
differentiation between extra and intrahepatic causes of 
obstructive jaundice was illustrated. 


Why we see the lateral liver edge in ascites. Love L, Reynes 
CJ, Demos TC, Williams V, Shkolnik A, Gandhi V (Loyola Uni- 
versity, Maywood; Children's Memorial Hospital, Chicago; 
Hines VA Hospital, Hines; all Illinois). 


Medial liver displacement is a reliable sign of ascites. In 35 
cases of ascites, one or more modalities (plain films, TBO, 
tomography, radionuclide tmaging, peritoneography, and ultra- 
sonography) showed this displacement. In 16 cases, the displaced 
liver was seen on plain films. Liver kidney separation was seen 
on ultrasonograms. Separation was increased by adding incre- 
ments of fluid in a created model of ascites (patients undergoing 
peritoneal dialysis). On ultrasonography, the liver was sur wounded 
by fluid; therefore, a liver, extraperitoneal fat interface cannot 
account for the displaced liver seen on plain films. Liver fluid 
density difference accounts for this finding. 


Dealing with the unusual in oral cholecystography. Mujahed 
Z (New York Hospital-Cornell Medical Center, New York City). 


Various factors, extrinsic to the biliary system, are known to 
interfere with the opacification of a normal gallbladder. Some 
factors are rather infrequent, but as a group, they become 
significant. Unless ruled out, they may lead to the erroneous 
diagnosis of nonopacification because of a diseased condition 
when the gallbladder is in reality normal. This exhibit presented 
a collection of unusual findings one may encounter in the 
radiographic examination of the gallbiadder. 


Infusion tomography of the gallbladder: a clinical and 
experimental assessment of its value. Moncada R, Cardoso 
M, Danley R, Rodriguez J, Kimura K, Pickleman J, Byun H (Loyola 
University, Maywood, Illinois, and Hospital General Centro 
Medico National, Mexico City, Mexico). 


Infusion tomography of the gallbladder (ITG) has been shown 
to be a reliable diagnostic tool in evaluating inflammatory 
disease of the gallbladder. One hundred consecutive cases were 
presented showing an excellent ITG-pathological correlation. 
Since Its inception, it has been assumed that the mechanism of 
gallbladder wall visualization is due to hyperemia. However, 
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prolonged visualization of the gallbladder wall suggested that 
extravasation of the opaque material into the tissues of the gall- 
bladder wall was a more likely explanation. Therefore, an experi- 
mental model of canine acute cholecystitis was designed to 
elucidate this phenomenon utilizing microautoradiographic 
studies. Active transport of contrast material by granulocytes 
into the gallbladder wall was shown to be the primary method 
of opacification. 


Detection of cystic space occupying lesions of the liver 
by infusion tomography. Cardoso M, Rodriguez J, Kimura K, 
Elizondo L, Danley R, Moncada R (Loyola University, Maywood, 
Ilinois, and Hospital General Centro Medico National, Mexico 
City, Mexico). 


Fifty consectuive cases of space occupying lesions in the liver 
were studied by total body opacification through infusion 
tomography. Identification of avascular masses is easily ac- 
complished by this method, particularly, if the lesions are of 
inflammatory origin. The location and size of the mass, number 
of lesions, and reaction of the adjacent parenchyma can be 
evaluated in this manner, making this simple procedure a valu- 
able adjunct to the diagnosis and therapy of space occupying 
lesions in the liver. 


Selective intra-arterial infusion of vasopressin for gastro- 
intestinal bleeding: experience with 32 cases. Melson GL, 
Geisse G, Stanley RJ (Mallinckrodt Institute of Radiology, 
Washington University, St. Louis, Missouri). 


Selective intraarterial infusion of vasopressin was performed 
in 29 patients for 32 episodes of gastrointestinal bleeding. Active 
bleeding was from esophageal varices in 10 cases and from an 
arterial site in 20 cases (stomach, 10; duodenum, 1; jejunum, 2; 
colon, 6; liver, 1) including a jejunal diverticulum and a colonic 
ulcer in Behcet's disease. Two patients, not actively bleeding, 
were infused for portal decompression before an elective meso- 
caval shunt. Active bleeding was controlled in 6096 of variceal 
hemorrhage and in 55% of arterial sources. Infusion periods 
ranged from 15 min to 70 hr. No significant complications 
directly attributable to this therapy occurred. 


Colonic angiodysplasia: angiographic and pathologic find- 
ings. Baum S, Athanasoulis CA, Waltman AC, Galdabini J, 
Schapjro R, Warshaw A, Ottinger LW (Massachusetts General 
Hospital, Boston). 


In 34 patients with intermittent massive rectal bleeding and 
negative barium examinations and colonoscopy, angiography 
revealed angiodysplasia of the right colon. Twenty-four patients 
underwent right hemicolectomy. The lesion was found in the 
resected specimens after injection of the vessels with silicone 
rubber. In this exhibit the angiographic findings in patients with 
colonic angiodysplasia were demonstrated with standard and 
magnification radiographs. The method of specimen injection 
and clearing procedures was illustrated. Representative photo- 
micrographs exhibiting the microscopic appearance of the lesion 
was also included. The clinical importance lies in the application 
of mesenteric angiography and specimen injection techniques 
for the detection of angiodysplasia in patients with unexplained 
lower gastrointestinal hemorrhage. 


Abdominal tumor occlusions. Goldstein HM, Wallace S, 
Anderson JH, Gianturco C, Dodd GD, Green B (University of 
Texas, M. D. Anderson Hospital and Tumor Institute, Houston). 


This exhibit elaborated on selective transcatheter arterial 
occlusion of abdominal tumors. Indications for occlusion include 
control of hemorrhage, reduction of vascularity to facilitate 
surgical management, reduction of tumor bulk in conjunction 
with chemotherapy, and possibly stimulation of an immunologic 
response associated with the tumor necrosis. Techniques of 
occlusion including embolization, balloon catheters, and the 


introduction of a stainless steel coil occluding device were ilus 
trated. Case material included 55 patients with renal tumors, 
hepatic tumors, gastrointestinal tumors, pelvic tumors, and two 
instances of hypersplenism. 


The role of transcatheter therapeutic embolization in 
hemorrhage. Katzen BT, Chang J, Rossi P, Benjamin S (St. 
Vincent's Hospital and Medical Center of New York City). 


Numerous recent reports have emphasized the value of trans- 
catheter therapeutic embolization in the management of arterial 
hemorrhage. This exhibit demonstrated the results of both 
arterial and venous embolization. Arteria! hemorrhage was 
managed from various sites including the gastrointestinal tract, 
pelvis, kidney, spleen, and lower extremities. Complete cessation 
of hemorrhage was accomplished in 30 of 33 cases. Coronary 
and short gastric veins may be embolized via the percutaneous 
transhepatic @pproach. The technique for transhepatic 
portography was described in addition to demonstration of 
embolization of gastroesophgeal varices. 


B-scan ultrasonography in ophthalmology. Goldberg HM. 
Liebeskind AL, Kaufman I, Packer S, Lin H, Messina A, Stein HL 
(North Shore University Hospital, Manhasset, New York). 


Uses of B-scan ultrasonography in the diagnosis of intraocular 
retrobulbar pathology was presented, including normals, cata- 
racts, retinal detachments, intraocular neoplasms (melanomas. 
hemangiomas, cysts), thyroid ophthalmopathy. lymphomas, and 
foreign bodies. Findings of the ultrasound examination were 
correlated with computed tomography, fundoscopy, fluorescein 
angiography, and surgery. 


Collateral circulation to the brain. Azar-Kia B, Palacios E, 
Churchill R, Fine M (Loyola University, Maywood, Illinois). 


Numerous communications between the intracranial vessels 
are not normally demonstrated angiographically, but may 
become quite prominent acting as collateral pathways in oc 
clusive vascular diseases. The importance and role of these 
multiple communications and collateral supply was discussed 
and illustrated in cases of cerebral vascular diseases. 


Cysticercosis of the central nervous system. Carbajal JR, 
Palacios E, Azar-Kia B, Churchill R (Instituto Nacional de 
Neurologia, Mexico City, Mexico; Loyola University of Chicago. 
Foster G. McGaw Hospital, Maywood, Illinois). 


Cysticerosis results when man serves as the intermediate host 
of Taenia solium, the pork tapeworm. The larvae, cysticerci. 
have a predilection for the central nervous system. fhe variety 
and distribution of the lesions can produce multiple neurologic 
and psychiatric symptoms making this disease a difficult diag- 
nostic challenge. The geographic distribution and epidemiology 
was presented, and the radiographic features, including 
computed tomography of the head, was exhibited and correlated 
with clinical and pathologic findings. 


Magnification skeletal radiography. Genant HK, Mal JC. 
Doi K. Sickles EA (University of California, San Francisco, and 
University of Chicago, Illinois). 


Direct radiographic magnification (2-4 X ) using a micro-focus 
tube (RSI-MFT1) has proven to be a useful technique in skeletal 
radiography. More than 1,000 patients have been examined 
with this method. This exhibit consisted of theoretical and experi 
mental physical data which form the basis for the concept of 
direct radiographic magnification with a micro-focus tube; 
screen-film combinations and radiographic factors which have 
been optimized for this technique; and clinical assessment under- 
scoring the disease process in which magnification has been 
foundtobe most beneficial. Clinical applications were emphasized. 
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Metrizamide-water soluble contrast agent for cerebro- 
spinal fluid study. Sackett JF, Strother CM, Javid MJ, Levin A, 
Duff T, Quaglieri C (University of Wisconsin, Madison). 


Metrizamide is a nonionic, iodinated myelographic contrast 
medium with a low central nervous system toxicity. It has been 
safer than ionic compounds and may be brought in contact with 
spinal cord and brain for study of the subarachnoid space. 
Metrizamide is absorbed through cerebrospinal fluid pathways. 
When used for myelography, metrizamide offers excellent defi- 
nition of the subarachnoid space. Because contrast is absorbed, 
it need not be removed after myelography. After the contrast 
medium is no longer visible with film imaging, use of computed 
intracranial tomography offers a method of study of cerebro- 
spinal fluid absorptive pathways. In addition, excellent definition 
of the basal cisterns is obtained with this computer imaging. 
Technique of examination, normal subarachnoid space anatomic 
structure, and certain pathologic conditions were defined. 


lopronic acid, a new oral cholecystographic agent. Pizzolato 
NF, Arcomano J, Baum A (Northport Veterans Administration 
Hospital, Northport, New York). 


Oravue' (iopronic acid), a new oral cholecystographic medium, 
was employed in a "double blind" study with Telepaque* (iopanoic 
acid) to establish the reliability of roentgen visualization, efficacy, 
and safety in a randomized study of patients suspected of having 
cholecystopathic pathology. This medium meets all criteria for 
the ideal cholecystographic medium. Oravue" produced fewer 
adverse reactions, fewer repeat studies, better visualization, and 
fewer abnormal laboratory tests in the 180 patients examined. 


Double-blind comparison of iodamide meglumine with 
diatrizoate meglumine and sodium injection 60% for excre- 
tory urography. Ulreich S, Putman CE, Rosenfield AT, Curtis A 
McB, Kappelman NB (Yale University, New Haven, Connecticut). 


This exhibit presented the results of a double blind comparison 
of meglumine iodamide with meglumine diatrizoate (52%) and 
sodium diatrizoate (8%) injection in excretory urography. The 
data of this clinical trial indicates a statistically significant earlier 
and denser opacification of the calyces and pelves with iodamide. 


Xeroradiography of gynecomastia. Cukier DS (Sharlin 
Radiological Associates, Hackensack, New Jersey). 


Xeroradiography of the male breast is helpful in the diagnosis 
of gynecomastia to exclude neoplasm. Examples of benign male 
breast diseases were reviewed including gynecomastia induced 
by stilbesterol, aldactone, digitalis, and reserpine. Possible rela- 
tionship of histologic gynecomastia and carcinoma adds to the 
usefulness of xeroradiography in the diagnosis of gynecomastia, 
which may be a precursor of cancer. 


Breast biopsy localization by the spot method. Merten CW, 
Wecksell A, Coffey E (North Shore University Hospital, Cornell 
University Medical College, Manhasset, New York). 


The “spot” method of localization of small nonpalpable breast 
lesions has proved to be accurate and efficient. Methodology, 
usefulness, and results were illustrated. 


Combined mammographic-sonographic evaluation of 
breast masses. Teixidor HS, Kazam E (New York Hospital- 
Cornell Medical Center, New York City). 


Clinically palpable breast masses in over 200 patients referred 
for mammography were also evaluated by contact B-mode ultra- 
sonography. This combined mammographic-sonographic evalu- 
ation improved the diagnostic accuracy of breast masses. The 
need for a biopsy was often eliminated when a mass proved to 
be cystic by sonography. This exhibit illustrated situations in 
which sonography was of the most help to the mammographer 
including: masses with a nondiagnostic mammographic appear- 


ance; cystic breasts; very dense breasts; ill defined densities on 
mammography that could be separated into discrete masses or 
nondiscrete thickening by sonography. 


Radiographic approach to the management of foreign 
bodies. Zito JL, Cigtay, OS, Napoli LD (Georgetown University 
Hospital, Washington, D.C.). 


A roentgenographic approach to the evaluation of radio- 
opaque and nonradioopaque foreign bodies occurring in various 
locations in the body was presented. Latest radiographic tech- 
niques for visualization of foreign bodies as well as recent 
recommendations for management of patients with foreign 
bodies was included. 


ACR audiovisual program. Gedgaudas E (American College 
of Radiology, Chicago, Illinois). 


Videotape programs on selected radiological topics were 
shown. 


ACR educational materials. (American College of Radiology, 
Chicago, Illinois}. 


The exhibit displayed information on various ACR Educational 
Programs including books, publications, seminars and symposia, 
and films. 


Computerized tomography of the chest: pulmonary 
sarcoidosis. Rothman S, Putman C, Allen W, Greenspan RH, 
McLoud T, Littner MR, Schacter EN, Gee JBL (Yale University 
School of Medicine, New Haven, Connecticut). 


Recent availability of computed tomography for body scanning 
has provided a method of assessing thoracic structures pro- 
viding precise information about density, shape, and spatial 
relationships in a cross sectional plane. Computerized axial 
scans in the lung and mediastinum were performed on selected 
patients with sarcoidosis using the ACTA scanner. The appli- 
cability of this new radiological technique in pulmonary 
sarcoidosis was demonstrated. 


Efficiency of computed tomography in the evaluation of 
lung pathology. Schellinger D, Raptopoulos V (Georgetown 
University, Washington, D.C). 


A total of 70 lung lesions, both malignant and benigh have 
been examined with the ACTA scanner. With convention tech- 
niques, areas of pathology may be missed or misinterpreted. 
CT has added a diagnostic dimension which allows better rec- 
ognition of the spatial distribution of disease processes in the 
lung. Because of its sensitivity in the detection of density changes, 
CT also aids in a more sophisticated qualitative evaluation of 
lung lesions. This exhibit focused on special problem cases, 
where computed tomography significantly contributed to the 
final diagnosis. 


Mediastinitis from odontogenic and deep cervical infec- 
tions: anatomical pathways of propagation. Moncada R, 
Warpeha R, Spak M, Pickleman J, Berkow AE, Cardoso M, 
White H (Loyola University, Maywood, Illinois; Hospital General 
Centro Medico National, Mexico City, Mexico; and Children's 
Memorial Hospital, Chicago). 


Five cases of anaerobic mediastinitis secondary to odontogenic 
or deep cervical infections were used to highlight the various 
anatomical fascial planes that permit the spread of an 
inflammatory process into the chest. 


Chronic pleural thickening. Ochs CW, Smith JP (National 
Naval Medical Center, Bethesda, Maryland). 


Chronic pleural thickening is not infrequently seen on chest 
radiographs along the posterolateral aspect of the parietal pleura 
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in asymoptomatic individuals past age 50. Although there may be 
no history of asbestos exposure, the pleural changes are identical 
to those seen in asbestos workers. Recent studies have revealed 
a high incidence of asbestos fibers in the lungs of individuals 
living in urban areas. 


Control of breast cancer through mass screening. Strax P 
(Guttman Institute, New York City). 


Mortality from breast cancer has not changed in 40 years 
because, in the majority of instances, the disease is not localized 
at the time of diagnosis. A practical screening system gan be 
established economically to examine large numbers of women. 
The tandem technique of palpation, millirad mammography, 
thermography, and the teaching of breast selfexamination is 
used. Results from over 126,000 examinations were presented. 
Millirad mammography was demonstrated with comparative 


mammograms, showing the potential of using extremely low 
dosages in screening for breast cancer with new film-screen- 
vacuum techniques. 


The Cleopatra view in Xeromammography. Goodrich WA Jr 
(San Jacinto Methodist Hospital, Baytown, Texas). 


A simple semireclining position for demonstration of the tail 
of the breast in Xeromammography was presented. The patient 
leans backward and to the side against a horizontal table holding 
the Xerographic cassette. A few lesions have been encountered 
which were not otherwise demonstrable; others were more 
Clearly visualized by this means. 


Richard C. Pfister 
Chairman 
š Scientific Exhibits Committee 














































































































































































































































































































































































































































































































Abstracts of Current Literature 


Chest 


Pleural calcifications following short exposure to asbestos. 
(in Italian.) Borghi A, Donnini S, Caresano A (Ospedale C. Ondoli, 
3 via Madonnina, 1-21021 Angera, italy). La Radiologica Medica 
61:924—930, Nov 1975 


The authors report six cases of asbestosis found in individuals 
who were exposed to asbestos dust for a very short time. Ex- 
posure time was 5 months in two cases, 6 manths in four, and 
10 and 11 monthsin 1 case each. Unilateral parietal and diaphrag- 
matic pleural calcifications were seen in three cases; in two there 
were also mediastinal calcific deposits. Bilateral involvement was 
present in the remaining three cases and of these, one presented 
only diaphragmatic pleural calcifications. 


A. F. Govont 


Flexible fiberoptic bronchoscopy. Khan MA, Whitcomb ME, 
Snider GL (Boston City Hospital, Boston, Massachusetts 02118). 
Am J Med 61:151—155, Aug 1976 


This nice review summarizes the indications for fiberoptic 
bronchoscopy. The major diagnostic indications are to confirm 
the suspicion of bronchogenic carcinoma and make a specific 
diagnosis in parenchymal lung disease, especially patients with 
diffuse infiltrative disorders and opportunistic infections. ín 
patients with hemoptysis, the site of bleeding can be identified 
in about three out of every four patients. The fiberoptic broncho- 
scope is being used progressively more frequently to remove 
aspirated foreign bodies. Unquestionably, the flexible 
bronchoscope has radically changed the practice of pulmonary 
medicine. 


David C. Dale 
U. W, Department of Medicine 


Successful treatment of Aspergillus pneumonia in hema- 
tologic neoplasia. Nossel HL (Peter Bent Brigham Hospital, 
Boston, Massachusetts). N Eng/ J Med 295:426-427, 1976 


This report from the Peter Bent Brigham Hospital in Boston 
describes successful treatment of Aspergillus pneumonia in two 
patients with lymphomas. The report is noteworthy because 
most patients with Aspergillus pneumonia and malignancy die. 
The author suggests that these successes can be attributed to 
early and aggressive use of invasive diagnostic procedures 
(bronchoscopy, bronchial brushing, lung aspiration, and biopsy) 
and prompt institution of amphotericin B therapy. The discussion 
is brief and to the point and the reference list is quite current. 


David C. Dale 
U.W., Department of Medicine 


Myocardial bridging and milking effect of the left anterior 
descending coronary artery: normal variant or obstruction. 
Noble J, Bourassa MG, Petitclerc R, Dyrda I (University of 
Montreal, Montreal, Ontario, Canada). Am J Cardio! 37:993-999, 
June 1976 


A milking effect or transient narrowing of an artery on selec- 
tive coronary arteriography was first described in 1960 by 
Portsmann and lwig. A segment of the left anterior descending 
coronary artery embedded in the myocardium is squeezed by 
contraction of the surrounding muscle. The constriction dis- 
appears during diastole. Of 5,250 patients undergoing coronary 
arteriography at the Montreal Heart Institute, 27 (0.51%) were 
found to have an intramural segment of the left anterior 


descending coronary artery producing a milking effect. Of the 
27, 11 patients with an otherwise normal coronary arteriogram 
were selected for study. EKG changes and angina developed in 
the five patients with a history of typical angina when they were 
paced*at a heart rate of 150/min. Myocardial ischemia during 
rapid heart rates is related to shortening of the diastolic filling 
time. The stenosis during systole prevented filling during systole. 


Hobert Frech 


Complete interruption of the aorta in Noonan's syndrome. 
Goldman ML, Youssef NZ, Bonchek LI (University of Oregon 
Medical School, Portland, Oregon). Rev Interamerican de 
Radiologia 1:35-38, July 1976 

Noonan's syndrome was first described in 1963 and has 
various eponyms, including "male Turner syndrome; "male 
Ullrich syndrome! "Turner phenotype’ and the "XX or XY 
Turner phenotype" Patients usually have mild to moderate 
mental retardation with short stature, webbed neck, ptosis, 
scoliosis, peculiar proximal pectus carinatum and distal pectus 
cavum, cardiovascular abnormalities, and cryptochidism. The 
entity is heritable, probably as a single gene defect with variable 
expressivity, and possibly incomplete penetrance. 

About 8596 of patients with Noonan's syndrome have con- 
genital heart disease, usually including pulmonic stenosis, atrial 
or ventricular septal defect, coarctation of the aorta, aortic 
stenosis, or subaortic stenosis. 

This case describes a 60-year-old patient who was referred 
with a diagnosis of aneurysm of the thoracic aorta. Thoracic 
aortography revealed complete interruption of the aorta just 
distal to the origin of the left subclavian artery. The proximal and 
distal aortic segments were connected by many large collateral 
branches of the internal mammary and lateral thoracic arteries 
and the thyrocervical trunk. The intercostal arteries were strik- 
ingly tortuous and dilated. There was a calcified aneurysm in the 
right apex and another calcified aneurysm near the level of the 


aortic arch. 5 


Charles M. Nice, Jr. 


Echocardiography of cardiac valves in pericardial effusion. 
Nanda NC, Gramiak R, Gross CM, (Strong Memorial Hospital, 
Rochester, New York 14642). Circulation 54:500-504, Sept 
1976 (By permission American Heart Association). 


Nine adult patients with large pericardial effusions (PE) dem- 
onstrated echocardiographic motion abnormalities of cardiac 
valves in systole. In four cases (group 1), the abnormal findings 
consisted of prominent systolic anterior movements of the mitral 
valve resembling those seen in idiopathic hypertrophic subaortic 
stenosis. In group 2 (five cases), typical mitral valve prolapse 
patterns with large posterior midsystolic displacements well 
below the C point were observed. Additional abnormalities in 
group 2 included tricuspid valve prolapse patterns, four cases, 
early systolic movement of the aortic valve toward closure, three 
cases; midsystolic notching of the pulmonary valve, two cases; 
and abnormal or attenuated motion of the aortic root in all 
patients. Marked decrease or resolution of pericardial effusions 
resulted in complete disappearance of all observed abnormali- 
ties. These findings appeared to be related to large fluid col- 
lections behind the left atrium and abnormal movement of the 
heart in the pericardial space. In the presence of pericardial 
effusions, therefore, the echocardiographic observation of 
abnormal valve motion may not be clinically significant. 


Author Abstract 
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Mucocutaneous lymph node syndrome with coronary 
artery aneurysm. Radford DJ, Sondheimer HM, Williams GJ, 
Fowler RS (Hospital for Sick Children, Toronto, Ontario, Canada). 
Am J Dis Child 130:596—598, June 1976 


A white North American girl with the clinical features of the 
mucocutaneous lymph node syndrome had an aneurysm of the 
left main coronary artery and mitral insuffiency. Aneurysms of 
the coronary arteries in children previously reported fit 
the clinical description of the mucocutaneous lymph node syn- 
drome and polyarteritis nodosa in infancy. The mucocutaneous 
lymph node syndrome and polyarteritis nodosa have simslarities 
and precise separation has not been accomplished. 


Robert Frech 


Multiple aortic aneurysms in relapsing polychondritis. 
Capriano PR, Alonso DR, Baltaxe HA, Gay WA Jr, Smith JP 
(New York Hospital-Cornell Medical Center, New York, New 
York). Am J Cardio! 37:1097—1102, June 1976 


A patient with relapsing polychondritis and thoracic and ab- 
dominal aortic aneurysms is described. The aortic changes were 
due to aortitis, which primarily involved the media. Aortic aneu- 
rysms frequently occur in relapsing polychondritis, usually in 
the ascending aorta but may be multiple and involve the ab- 
dominal aorta. Involvement of the ascending aorta results in 
aortic regurgitation and left ventricular failure. Involvement of 
the abdominal aorta may be clinically silent and result in 
fatal rupture. 


Robert Frech 


Noninvasive diagnosis of a false left ventricular aneurysm 
with radioisotope gated cardiac blood pool imaging. 
Botvinik EH, Shames D, Hutchinson JC, Roe BB, Fitzpatrick M 
(Moffitt Hospital, San Francisco, California). Am J Cardiol 
37:1098-1093, June 1976 


A true ventricular aneurysm has a thin wall of poorly con- 
tractile fibrotic myocardium. Late rupture of a true aneurysm is 
rare. À "false" aneurysm is a rupture of the infarcted myocardium 
which is contained only by the pericardium. Its wall is composed 
of organized hematoma lacking any elements of the myocardial 
wall. Late rupture has been documented in eight of 25 reported 
cases O$ false left ventricular aneurysm. Radiographic differen- 
tiation depends on the small neck connecting the false aneurysm 
chamber to the left ventricular cavity. The authors believe this 
is the first case of a false left ventricular aneurysm diagnosed by 
radioisotope gated cardiac blood pool imaging. 


Robert Frech 


Echocardiographic assessment of the level of cardiac com- 
pensation in valvular heart disease. Rosenblatt A, Clark R, 
Burgess J, Cohn K, (Pacific Medical Center, San Francisco, 
California 94120). Circulation 54:509-518, Sept 1976 (By 
permission American Heart Association). 


The level of cardiac compensation in valvular disease was 
studied by relating echocardiographic and cardiac catheteriza- 
tion measurements. Three groups — compensated, intermediately 
compensated, and decompensated — were defined according to 
the left ventricular angiographic pattern and cardiac output. 
The enchocardiographic ejection indices, percent left ventricular 
minor diameter shortening, ejection fraction, and fiber shortening 
rate were significantly higher than normal in compensated mitral 
regurgitation, lower than normal in compensated aortic stenosis, 
and within normal limits in compensated aortic insufficiency. In 
the decompensated state these indices were depressed. Inter- 
mediate compensation was best recognized by combining sev- 
eral echocardiographic variables into an echocardiographic 
score based on multivariate discriminant function analysis. 

Thus, the compensated volume overload states (aortic and 
mitral regurgitation) and pressure overload state (aortic stenosis) 


have separate sets of "normal" echocardiographic values; low 
ejection indices characterize the decompensated group, while 
recognition of intermediate compensation requires analysis of 
multiple echocardiographic variables. 


Author Abstract 


The role of angiography in chronic celiac-mesenteric vas- 
cular insufficiency. (in italian). Marano P, Bonomo L, Camilli 
S, Falappa P (Policlinico A. Gemelli, 526 via Pineta Sacchetti 
I-00168 Roma, Italy). Radiologica Medica 61:785—795, Oct 1975 


The hemodynamics of the celiac and mesenteric vessels were 
investigated angiographically in 15 patients presenting symp- 
toms of mesenteric vascular insufficiency. In 2096 of the patients, 
the symptoms were typical of the so-called abdominal angina 
and involvementeof the celiac and both mesenteric arteries was 
demonstrated. The remaining 80% presented pathological 
changes involving only one major artery, with complete occlusion 
in 12%, marked narrowing of the lumen in 55%, and minimal 
narrowing in the remaining 33%. It is interesting to note that 
in seven patients in whom angiography showed a complete ot- 
clusion, four were asymptomatic, two presented vague abdorfi- 
inal symptoms related to other associated and unrelated 
disorders, and only one presented typical clinical findings of 
chronic celiac-mesenteric vascular insufficiency. 


A.F.Govoni 


Angiography of the greater omentum: normal! and patho- 
logical findings (in Italian). Caresano A, Del Favero C, Donnini 
M, Gaiazzi G, Travi L (Ospedale di Circolo, 57 viale Borri, L21100 
Varese, Italy). Radiologica Medica 61:767--802, Oct 1975 


The authors reviewed 325 celiac and mesenteric arteriograms 
evaluating the normal appearance of the omental arteries as well 
as abnormalities in patients with omental abcess, primary or 
secondary tumors of the omentum, and collateral omental cir- 
culation related to partial occlusion. It was concluded that angid- 
graphy of the omental vascular system may be of real value in 
the evaluation of an abdominal mass. 


A. F. Govoni 


Balloon catheter with a calibrated leak: a new system for 
superselective angiography with occlusive catheter 
therapy. Kerber C (University of Oregon Schoo! of Medicine, 
Portland, Oregon). Radiology 120:547-550. Sept 1976 


Problems with the use of the diagnostic angiography catheter 
as a therapeutic tool relate to difficulty in placing the catheter 
precisely in the desired area and controlling the infusion of the 
occluding agent. The author describes a soft microcath- 
eter which has been developed to overcome these problems. The 
catheter ends in a balloon tip and thus can be flow-directed. 
To overcome the traditional difficulties of flow-guided catheters 
and the need for a double lumen, a calibrated leak in the balloon 
allows distal fluid delivery while the balloon remains inflated. 


Author Abstract 


The role of arteriography in polyarteritis nodosa (in 
French). D'Izarn JJ, Boulet CP, Convard JP, Bonnin A. Ledoux- 
Lebard G (Service de Radiologie, CHU Cochin, 27 rue du 
Faubourg Saint-Jacques, F 75674 Paris, France) J adio! 
Electro! Med Nuc! 57:505-509, June-July 1976 


The authors have reviewed angiography performed in 15 
patients presenting with polyarteritis nodosa. In 12 cases the 
diagnosis was confirmed histologically. Aneurysms vere demon- 
strated in seven individuals and in four cases involved the kid- 
neys, liver, spleen, pancreas, and the intestines, while in three 
the aneurysms were noted only in one organ. The aneurysms 
usually measured 1 to 5 mm in diameter, were intraparenchymal, 
and involved only arteries of middle or smaller caliber. in seven 
patients arterial occlusion was found in the renal arteries, celiac. 
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superior mesenteric, and arteries of the hands and feet. In two 
cases a narrowing of the arteries was isolated and in two others 
was associated with aneurysms involving in particular branches 
of the superior mesenteric artery. Complete stenosis was found 
in three cases; in one it was associated with aneurysms of a 
renal artery and in two the aneurysms involved the distal arteries 
of the extremeties. It is felt that angiography in patients with 
polyarteritis nodosa not only has a prognostic value but is useful 
in the demonstration of certain complications, such as hema- 
tomas and hemorrhages in the intestinal tract. Angiographic 
study of the extremities also has merit. 


A. F. Govoni 


Gastrointestinal 


Double contrast examination of the small'bowel without 
intubation (in German). Novak D (Roentgenabteilung der Hadio- 
log. Univ. Klinik, Universitaets-Krankenhaus Eppendorf, Mar- 
tinistrasse 52, 2000 Hamburg 20, Germany). Fortschr 
Roentgenstr 125:38-41, July 1976 


A tubeless method of double contrast examination of the small 
bowel is described. Following regular upper Gl series, an ad- 
ditional 250 ml of barium sulfate suspension, and special gas 
capsules which effervesce in the small bowel were administered. 
An adequate air-barium double contrast in the small bowel could 
be achieved in 90 of 130 patients. Increased peristalsis resulting 
from gasseous distention reduced the transit time through the 
small bowel to an average of 78 min, compared to an average 
time of 126 min in a controlled group of 83 patients. The luminal 
distention results in excellent visualization of the small bowel 
mucosa. Superimposed intestinal hypotony induced by intra- 
venous injection of 15—45 mg of propantheline bromide (Pro- 
banthine") or 1-2 mg of glucagon further improves the 
differential diagnosis between stenosis and spasm, and provides 
additional information concerning extrinsic compression. In 
summary, this method has the following advantages: (1) demon- 
stration of detailed mucosal pattern and improved delineation 
of extrinsic compression (2) reduced examination time (3) 
simultaneous visualization of the entire small bowel. 


Peter F. Winter 


The esophagus in collagen disease; radiologic findings. 
Miller WT, Turner R, Lipshutz W, Rittenberg G, Schumacher HR, 
Cohen S (University of Pennsylvania Hospital, Philadelphia, 
Pennsylvania 19104). Rev Interamericana de Radiologia 1:19-22, 
July 1976 


It has been thought that polymyositis primarily produces 
pharyngeal dysfunction while scleroderma causes diminished 
peristalsis or aperistalsis in the distal esophagus. Cineradio- 
graphic and manometric study in 50 patients revealed that 
cineradiography was inaccurate in identifying pharyngeal dys- 
function, whereas manometry was accurate but somewhat 
insensitive. Manometry was more accurate in identifying patients 
with smooth muscle dysfunction in the esophagus. Diminished 
esophageal peristalsis is a nonspecific finding suggestive of 
collagen vascular disease but not specific for scleroderma. 


Charies M. Nice, Jr. 


Evaluation of gastric ulcerations. Nelson RS, Urrea LH, Lanza 
FL (M.D. Anderson Hospital, Houston, Texas 77025). Digestive 
Diseases 21:389~-392, May 1976 


A 4 year study compares the accuracy of gastroscopy and 
radiology in 112 patients with gastric ulcer. Of 98 benign ulcers 
(negative biopsy, negative followup), 85 were visualized radio- 
logically with 79 correctly diagnosed as benign and six incor- 
rectly diagnosed as malignant. Thirteen ulcers were not 
radiologically visualized. All 98 ulcers were visualized gastro- 
scopically, but three were interpreted as malignant. Of 14 


malignant ulcers, all were visualized gastroscopically although 
three were called benign. Radiography demonstrated six of 14, 
and five of six were misdiagnosed as benign. Accuracy of 
directed biopsy was 100% in benign ulcers, but three of 14 
malignant ulcers showed no malignant cells. Brush cytology was 
negative in 31 of 31 benign ulcers, and positive in four of 10 
malignant ulcers. In this series, overall accuracy is reported as 
95% for gastroscopy, 97% for directed biopsy. and 72% for 
radiography. 


Charles A. Rohrmann, Jr. 


Development of the human gastrointestinal tract Grand 
RJ, Watkins JB, Torti FM (Harvard Medical School, Boston 
Massachusetts 02115). Gastroenterology 70:790-810, 
May 1976 


The authors present an extensive, current, and authoritative 
review considering not only gastrointestinal morphogenesis but 
physiologic maturation as well. Contained in this 20 page review 
are six figures, four tables, and 215 references detailing the 
historical, morphologic, and functional development of the 
human salivary glands, swallowing mechanism, esophagus, 
stomach, pancreas, small intestine, and colon. Sections dealing 
with the development of gastrointestinal enzymes, hormones, 
and meconium are also present. 


Charles A. Rohrmann, Jr. 


Screening for colon cancer. Winawer SJ, Sherlock P, 
Schottenfeld D, Miller DG (Memorial Sloan-Kettering Cancer 
Center, New York, New York 10021) Gastroenterology 
70:783-7889, May 1976 


The authors discuss the challenge of colonic cancer and its 
early diagnosis. The risk factors of age (over 40), colonic polyps, 
premalignant disease, previous colon cancer, polyposis syn- 
dromes, and genetic predisposition are emphasized. A screening 
approach based on testing for occult blood and procto- 
sigmoidoscopy is proposed for asymptomatic individuals over 
age 40. With positive results from these evaluations, air contrast 
barium enema and colonoscopy are undertaken. 


Charles A. Rohrmann, Jr. 


Gastroesophageal involvement in herpes simplex. *Howiler 
W, Goldberg HI (University of California School of Medicine, 
San Francisco, California). Gastroenterology 70:775-778, 
May 1976 


A case of disseminated herpes simplex involving the esophagus 
and stomach in an immunosuppressed patient is presented. 
Double contrast radiography of the stomach showed multiple 
coarse nodules separated by interlacing cervices and shallow 
ulcers. No esophageal abnormality was detected. 


Charles A. Rohrmann, Jr. 


Reflux esophagitis. Dodds WJ, Hogan WJ, Miller WN (Mil- 
waukee County Medical Complex, Milwaukee, Wisconsin 
53226). Digestive Dis 21:49-67, January 1976 


This article reviews current concepts of reflux esophagitis and 
identifies areas which are feit to require further investigation. 
The multiple factors contributing to the production, or preven- 
tion, of reflux esophagitis are listed. These include the compe- 
tency of the lower esophageal sphincter and its associated 
structures, potency and volume of refluxed material, efficiency 
of esophageal emptying, and the resistance of esophageal tissue 
to inflammation. Diagnostic methods utilizing clinical symptoms, 
acid perfusion tests, roentgen examination, manometry, 
esophageal pH monitoring, endoscopy, and biopsy are described 
and results are compared. Medical and surgical treatment are 
summarized. 


Charles A. Rohrmann, Jr. 
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Use of a steerable catheter for intubating patients with 
Zenker's diverticulum. Dodds WJ, Miller WN, Hogan WJ, 
Stewart ET, Arndorfer RC (Milwaukee County Medical Complex, 
Milwaukee, Wisconsin 53226). Digestive Dis 21:47-48, 
Jan 1976 


in patients with Zenker’s diverticulum, gastric intubation is 
often required for diagnosis or therapy. Intubation frequently 
fails due to the anatomic distortion of the large Zenker’s Diver- 
ticulum. An intubation technique utilizing the Medi-Tech* steer- 
able catheter is described which permits esophageal intubation 
of patients in whom conventional techniques have been*unsuc- 
cessful. The patient is placed in the lateral position on the fluoro- 
scopic table and the steerable catheter is passed through the 
nose into the hypopharynx. Passage of the catheter through the 
upper esophageal sphincter is obtained by directing the catheter 
along the upper anterior wall of the diverticulum. Barium injec- 
tion may be done for diagnostic purposes. Passage of a guide 
wire, withdrawal of the steerable catheter, and introduction of 
a variety of gastric tubes as well as manometric catheters over 
the guide wire is possible. 


Charles A. Rohrmann, Jr. 


Intramural barium in ischemic colitis. Greves JH, Bohlman 
TW, Frische LH, Katon RM (University of Oregon Medical School, 
Portland, Oregon 97201) Digestive Dis 21:257-262, March 1976 


In two cases of reversible ischemic colitis, localized intramural 
barium dissection is reported without other radiologic signs of 
ischemia. The authors conclude that the persistence of intra- 
mural colonic barium in a patient with rectal bleeding of unclear 
etiology or nonspecific colitis should suggest the diagnosis of 
ischemic colitis, even if more typical roentgenographic changes 
are lacking. | 


Charles A. Rohrmann, Jr. 


Colon cancer, an epidemiological survey. Kassira E, Parent 
L, Vahouny G (The George Washington University Medical 
Center, Washington, D.C. 20037). Digestive Dis 21:205-214, 
March 1976 


In both men and women, mortality from colon cancer is 
second only to lung and breast, respectively. The etiology of 
colon cancer is assumed to be multifactorial and much epidemi- 
ologic effort is currently underway to determine what factors in 
man's internal and external environment may contribute to 
carcinogenesis in the colon. This survey compiles the available 
epidemiologic data relating to colon cancer and supports the 
assumption that this neoplasm is mediated by environmental 
factors associated with economically developed, industrialized 
or "westernized" countries, and specifically the dietary habits 
found in these countries. Factors suggested as potentially carci- 
nogenic are slow colonic transit time, breakdown products of 
the "western" diet, and lack of dietary fiber. It appears that 
these factors either directly, indirectly, or in combination play 
an important role in the etiology of colon cancer. Differentiation 
between initiating and aggravating factors has not yet 
been elucidated. 


Charles A. Rohrmann, Jr. 


Crohn's disease of the colon. Meuwissen SGM, Pape K, 
Agenant D, Oushoorn HH, Tytgat GN (Division of Gastroenter- 
ology, Wilhelmina Gasthuis, Amsterdam, Holland). Digestive 
Dis 21:81-88, Feb 1976 


Fifteen patients with Crohn's disease of the colon were 
analyzed radiologically, endoscopically, and histologically. Radio- 
logic abnormalities specific for Crohn's disease of the colon; 
eccentric involvement, longitudinal ulcers with transverse fis- 
suring, cobblestones, fistulae, and skip lesions, were noted in 
six of 15 (40%). Colonoscopic evidence of Crohn's disease of 
the colon: aphthous ulcers, large serpiginous ulcers, longitudinal 














ulcerations, cobblestones, strictures, fistulae, and marked dis- 
continuity of the endoscopic lesions were found in 13 of 15 
(8776). Histologic evidence diagnostic of Crohn's disease of the 
colon was found in 11 of 15 (7395). Endoscopy combined with 
biopsy was diagnostic in all 15 cases. 


Charles A. Rohrmann, Jr. 


Endoscopic features of gastroduodenal Crohn's disease. 
Danzi JT, Farmer RG, Sullivan BH, Rankin GB (Cleveland Clinic 
Foundation, Cleveland, Ohio 44106). Gastroenterology 70:9- 
13, 1976 


Fourteen patients with Crohn's disease of the stomach and/or 
duodenum are presented to emphasize clinical, roentgeno- 
graphic, and especially endoscopic findings. Radiographic find- 
ings include spgsm, mucosal nodularity, stenosis, and ulcera- 
tions. Endoscopic findings include: mucosal nodularity or 
“cobblestoned” mucosa; multiple aphthous ulcers; thickening 
of antral folds; antral narrowing; duodenal strictures. The 
diagnosis of gastroduodenal Crohn’s disease is achieved by 
combining recognition of clinical features with roentgenographic 
and endoscopic features. In this series of 14 patients, the 
roentgen and endoscopic findings correlate well. 


Charles A. Hohrmann, Jr. 
Genitourinary 


A new method for percutaneous nephrostomy. Burnett LL. 
Correa RJ Jr, Bush WH Jr (Mason Clinic, Seattle, Washington). 
Radiology 120:557—561, Sept 1976 


A new method of percutaneous nephrostomy using angio- 
graphic techniques to place a #12 French balloon catheter in 
the renal collecting system is described. Case reports demon- 
strate tumor palliation and temporary drainage to improve the 
very ill prior to definitive surgery. A translumbar aortogram 
catheter is placed lateral to paraspinous muscles and Dotter 
vascular dilators are used to allow insertion of the large balloon 
catheter. 


Author Abstract 


Musculoskeletai 


Aseptic osteonecrosis of the femoral head in the adult 
(in French). Pallardy G, Chevrot A (Service de Radiologie B. 
C.H.U. Cochin, Paris, France). J Belge Radiol 59:123-130, 
March—April 1976 


The authors reviewed 120 cases of ischemic necosis of the 
femoral head, observed between 1967 and 1978 at the Rheu- 
matology Service at Hopital Cochin. The pathologic process is 
essentially infarction involving the upper portion of the head. 
extending below the articular cartilage. The infarcted portion 
becomes detached, and readily fragmented by the least trauma. 
While the necrotic fragments may be resorbed, a zone of 
sclerotic bone is formed around the necrotic area. There is loss 
of the spherical contour of the femoral head and irregularity of 
its anterior superior aspect. Degenerative cha nges develop in the 
cartilage which may eventually lead to ankylosis. 

Although it is important to establish an early diagnosis, this 
may be difficult. Sophisticated examinations of the hip by 
arthrography, arteriography, and transfemoral phlebography 
have been suggested, however, these are not entirely innocuous 
nor are they necessarily conclusive. Radioisotopic bone scanning 
reveals a nonspecific increase in activity at the involved hip joint. 
While the etiology of this condition is undetermined, predispos- 
ing factors in the authors' series include steroid therapy, alco- 
holism, diabetes, and hyperglycemia, gout and hyperuricemia, 
hyperlipidermia, and microtrauma. 


William H. Shehadi 
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Pediatric Radiology 


The decline and early fall of neonatal pulmonary hemor- 
rhage. Wesenbera RL, Runmack CM, Shikes RH (University of 
Colorado Medical Center, Denver, Colorado). Rev /nteramerr- 
cana de Radiologia 1:29-34, July 1976 


From a review of 7 years experience, it was noted that 
pulmonary hemorrhage still occurs frequently as a preterminal 
event in hyaline membrane disease. Otherwise, there has been 
a decline in incidence. Most of the patients showed a confluent 
alveolar pattern. Hyperaeration is relatively frequent. Pulmonary 
hemorrhage tends to occur with profound hypoxemia, low birth 
weight, congenital heart disease, severe erythroblastosis fetalis, 
and hypothermia. The differential diagnosis of bilateral, diffuse, 
homogeneous alveolar infiltrates with hyperaeration includes 
wet lung disease, drowned newborn syndrorge (aspiration of 
clear amniotic fluid), and congestive heart failure. Compared 
to the above mentioned entities, primary pulmonary hemorrhage 
is rare and should be considered at the bottom of the list of 
differential diagnoses of bilateral alveolar infiltrates 
with hyperaeration. 


Charles M. Nice, Jr. 


Miscellaneous 


Studies of the acute toxicity of ionic and non-ionic contrast 
media following rapid intravenous injection. An experi- 
mental study in mice. Aspelin P, Almén T (Research Labora- 
tories of the Roentgendiagnostic Department, University of 
Lund, Malmö General Hospital, Malmö, Sweden). /nvest Radiol 
11:309—314, July-Aug 1976 


The influence of the injection rate on the acute intravenous 
toxicity (LDso) on mice of the ionic high osmotic contrast 
medium Ilsopaque Coronar (370 mg I/mi) and the non-ionic low 
osmotic Amipaque (370 mg l/ml) was investigated. At slow 
injection (O.1 ml/sec). Amipaque had a significantly higher LDso 
than Isopaque Coronar (17.3 respectively 9.8 gm l/kg). Also 
at rapid injection (2 ml/10 sec). Amipaque was significantly less 
toxic than Isopaque Coronar (13.4 respectively 6.1 g l/kg). 
Thus lsopaque Coronar increased approximately 60% in toxicity 
while Amipaque increased 28% when the rate of injection was 
increased. This difference was statistically significant (p < 0.001). 
Several possible mechanisms that might explain this difference, 
with special interest in the disturbances on the pulmonary 
circulation following contrast media injection, are discussed. 


Author Abstract 


Chronic hypertrophic polypoid rhinosinusitis. Wilson McC 
University of Texas Medical Branch, Galveston, Tex.). Radiology 
120:609-613, Sept 1976 


Chronic hypertrophic polypoid rhinosinusitis is a condition 
in which the mucous membrane lining the nose and paranasal 
sinuses becomes markedly hypertrophied, and nasal polyps 
become evident. Superimposed infection is common. Bony 
erosion, sometimes marked, may also result. Because of the 
alterations in bone, the condition may be mistaken for other 
more serious lesions. 


Author Abstract 


Menopausal estrogens and breast cancer. Hoover R, Gray 
LA Sr, Cole P, MacMahon B (National Cancer Institute, Bethesda, 
Maryland 20014). N Eng/ J Med 295:401-405, 1976 


This retrospective study of 1,891 women in one private 
practice in Louisville, Kentucky, reports on the risk of breast 
cancer in women on estrogens. This report follows several 
recent papers suggesting that estrogens may cause endometrial 
cancer. The frequency of breast cancer in the study population 


was compared with that for the general population in the United 
States using data accumulated in National Cancer surveys. This 
study indicates that there is a slightly increased risk of breast 
cancer with prolonged estrogen use. For the whole study popula- 
tion, the risk was 1.3 times that of the general population and 
for patients receiving estrogen for 15 years, the risk was twice 
that of the general population. The risk was also greater for 
patients using more than 0.625 mg of estrogen per day, and 
significantly greater for women developing histologically con- 
firmed benign breast disease while on estrogen therapy. Overall, 
this study suggests that greater care needs to be exercised in 
prescribing estrogens. 


David C. Dale 
U.W, Department of Medicine 


Juvenile nasopharyngeal angiofibroma radiographic as- 
pects. Sessions RB, Alford B, Wills Pl, Harrell JE, Evans RA 
(Baylor College of Medicine, Houston, Texas). Laryngoscope 
86:2-18, Jan 1976 


Juvenile nasal angiofibroma is a unique tumor seen in young 
males. Because of its marked vascularity, biopsy may be haz- 
ardous. The tumor may erode bone and invade surrounding 
structures. Radiology aids establishing a diagnosis, and defining 
the extent of the tumor, as well as aiding the determination of 
whether a tumor is operable. Plain film findings include soft 
tissue masses in the nasopharynx; sphenoid sinus; nose with 
displacement of the septum; and in the maxillary antrum, 
ethmoidal labyrinth or frontal sinuses. Other characteristics that 
may be noted radiographically include anterior bowing of the 
posterior wall of the maxillary sinus (probably the most distinc- 
tive feature and believed to be unique and almost pathog- 
nomonic), and erosion of the orbital wall in the region of the 
superior orbital fissures. 

In general bone changes found in juvenile nasal angiofibroma 
are due to slow expansive destruction and not invasive destruc- 
tion such as occurs with carcinoma of the nasopharynx. Angio- 
graphic features are anterior displacement of the internal 
maxillary artery and a dense stain or blush during the capillary 
phase. Angiography is important for diagnosis, identifying and 
localizing the arterial feeding vessels before surgery, and 
demonstrating tumor limits. Subtraction techniques allow the 
identification of intracranial extension. The authors do routine 
follow up arteriography 5 to 6 weeks after removal, of the 
primary tumor. 


R. E. Schaefer 


Retroperitoneal tuberculous lymphadenitis: lymphographic 
changes simulating metastatic disease— report of a case. 
Prager PJ, Busing M, Fournier DV (institute of Pathology, 
University of Heidelberg, Heidelberg, West Germany). / Belge 
Radiol! 59:138—142, March-April 1976 


Tuberculous involvement of the extrathoracic lymph nodes 
occurs either from an initial extrapulmonary infection or as a 
result of a post primary hematogenous spread of the tubercle 
bacillus. The diagnosis of retroperitoneal tuberculous lympha- 
denitis is difficult to establish since clinical and radiologic 
findings may be indistinguishable from node involvement due to 
metastatic malignant disease, lymphoma, and nontuberculous 
inflammatory disease. Plain abdominal film may show calcium 
deposits, altered outline of the psoas muscle, or masses repre- 
senting marked lymph node enlargement. Although size and 
internal node macrostructure can be readily determined by 
lymphangiography, findings in tuberculous adenopathy may be 
indistinguishable from those of metastatic malignant disease. 

The authors report a case of a 51-year-old woman with an 
ulcerating lesion of the cervix. The clinical diagnosis was car- 
cinoma of the cervix, stage lla. The biopsy report was squamous 
cell carcinoma. There was a family history of tuberculosis, and 
chest film revealed old calcified granulomas of the left upper 
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lobe. Lymphography was performed for clinical staging. There 
was distortion of the lymph vessels with irregular narrowing 
and dilatation. Enlargement and structural irregularity of several 
lymph nodes was noted, with central and marginal filling defects. 
These were interpreted as consistent with metastatic involve- 
ment from carcinoma of the cervix. 

A radical abdominal hysterectomy and lymph node dissection 
was performed. The pathological examination showed squamous 
carcinoma of the cervix without metastasis, and endometrial 
tuberculosis with dissemination to the iliac lymph nodes. 


William H. Shehadi 


Ultrasonics 


Gray-scale ultrasonic properties of the normal and in- 
flamed pancreas. Dout BD, Pearce JD, (Elmbrook Memorial 
Hospital, Brookfield, Wisconsin 53005). Radiology 120:653- 
657 Sept 1976 


The ultrasonic findings of patients with acute and chronic 
pancreatitis were compared with normal patients and volunteers. 
Acute pancreatitis was characterized by increased size, increased 
sonolucency, and loss of distinction between the pancreas and 
splenic vein. Criteria for assessing enlargement of the pancreas 
and evaluation of the portal and splenic veins were presented. 
The pancreas could be identified in 5096 of patients with chronic 
inactive pancreatitis, and was indistinguishable from normal 
unless pseudocyst formation was present. No distinguishing 
features were seen with pancreatic calcification. No correlation 
between the ultrasonic findings of pancreatitis and the serum 
amylase levels was observed. It is suggested that patients with a 
possible pseudocyst should have ultrasonic evaluation prior 
to ERCP. 


Stephen J. Carter 


Ultrasonic characteristics of pelvic inflammatory masses. 
Uhrich PC, Sanders RC (St. Paul's Hospital, Vancouver, B.C., 
Canada). J Clin Ultrasound 4:199—204, June 1976 


Uhrich and Sanders, in a retrospective study, have reviewed 
the clinical and sonographic findings in 20 patients with pelvic 
inflammatory masses, 14 with surgical proof. The sonographic 
appearaftce of these inflammatory masses was variable. All were 
relatively large lestons (4.5 cm or greater) and had at least some 
irregularity to the border. The internal structures varied in 
appearance, but there was some "cystic" component in all but 
one case, with half the lesions purely "cystic." Six cases had 
septa and three had at least a few internal echoes. The remaining 
patient had a complex lesion with septa. The authors point out 
that the sonographic appearance of other pelvic masses such 
as endometriosis, multiple small cysts, chronic ruptured ectopic 
pregnancy, and fibroids can mimic the appearance of inflamma- 
tory pelvic masses. The sonogram, however, provides useful 
information in confirming or disproving the presence of a mass, 
giving some idea of the pathologic nature of the mass, and 
providing the surgeon with anatomic localizing information. 


John C. Denney 


Nuclear Medicine 


Radionuclide imaging of intestinal infarction in dogs. 
Schimmel DH, Moss AA, Hoffer PB (University of California 
School of Medicine, San Francisco, California). /nvest Radiol 
11:277-281, July-Aug 1976 


Intestinal infarction was produced in 10 dogs by means of 
microsphere embolization. Intravenous and intra-arterial injec- 
tions of ??"Tc-pyrophosphate were then administered and in 
vivo and in vitro scintigrams obtained. Positive in vitro images 
of the infarctions were seen for all the dogs and positive in vivo 
radionuclide accumulation was seen for all the dogs which had 








































































































intra-arterial injections. Only 1 of the 4 dogs with intravenous 
injection showed positive in vivo imaging of the infarction. 


Author Abstract 


Liver-iung scan in the diagnosis of right subphrenic ab- 
scess. Middleton HM, Patton DD, Hoyumpa AM, Schenker S 
(Veterans Administration Hospital, Augusta, Georgia 309041. 
Digestive Dis 21:215—-222, March 1976 


The authors assess the value of liverung scanning in the 
diagnosis of right subphrenic abscess by reviewing 148 scans 
and correlating them with clinical records. Three groups were 
determined by strength of diagnosis: (I) definite diagnosis — 
surgical or autopsy information; (Il) clinical diagnosis — abscess 
excluded by clinical data; (lll) indeterminent-~ pathology re- 
mained uncertaig. Analysis revealed three true positives, 12 
false positives, 29 true negatives, three false negatives in group 
i for an overall accuracy of 68%. The data indicates lower 
accuracy of scan interpretation than generally is reported, low 
specificity for positive scans and high specificity for negative 
scans, correlation of false interpretations with atypical degrees 
of liver-lung separation and with scanning defects in liver and 
lung, and failure of rereading to significantly improve accuracy 
of interpretation. The authors emphasize the need for a con- 
trolled prospective study to resolve the discrepancy between 
studies showing high scan accuracy and the current study. 


Charies A. Rohrmann, Jr. 


Radiation Oncology 


Sequential nonsurgical and surgical staging of non- 
Hodgkin's lymphomas. Chabner BA, Johnson RE, Young RC, 
Canellos GP, Hubbard SP, Johnson SK, DeVita VT Jr (Nationa! 
Cancer Institute, Bethesda, Maryland 20014). Ann Intern Med 
85:149-154, Aug 1976 


This is a study of the staging of non-Hodgkin's lymphoma in 
170 consecutive patients at NIH. Essentially, this study indicates 
that careful staging (clinical examination, chest x-ray, skeletal 
films, bone scan, liver/spleen scan, bipedal lymphangiography, 
bone marrow biopsy, liver biopsy, peritoneoscopy with liver 
biopsy) can obviate the need for a staging laparotomy with 
splenectomy and intraabdominal biopsies. The study indicates 
that only the diffuse histiocytic lymphomas tend to be localized 
with rigorous staging. The nodular mixed and poorly differen- 
tiated (nodular or diffuse) lymphomas all prove to be widespread 
with the detailed studies. This report serves to limit the indica- 
tions for laparotomy and splenectomy to stage lymphoma pa- 
tients and emphasizes the value of peritoneoscopy in evaluating 
such patients. 

David C. Dale 
U.W., Department of Medicine 


Optimum care for hopelessly ill patients. Report of the 
Clinical Care Committee of the Massachusetts General Hospital 
(Massachusetts General Hospital, Boston, Massachusetts 02114). 
N Engi J Med 295:362-364, 1976 


At Massachusetts General Hospital, critically ili patients are 
classified according to the amount of therapeutic effort which 
should be expended to prolong the individual's life. Patients may 
be categorized as maximum therapeutic effort without reserva- 
tion, maximum therapeutic effort with reservation but with 
daily review, selective therapeutic measures or all therapy to be 
discontinued. In this organization, the patient's personal physi- 
cian remains the key individual to communicate with the patient, 
his family and friends, and the hospital staff. A hospital com- 
mittee exists to facilitate this communication and serve as a 
sounding board for decision making in particularly difficult 
cases. With the availability of numerous methods for extending 
life for at least a brief period, physicians bear an increasingly 
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difficult burden in deciding the best care of hopelessly ill indi- 
viduals. This organizational plan for decision making appears 
to be a very appropriate response to this dilemma. For those 
particularly interested in ethical issues, this issue of N Eng! J 
Med contains two other provocative articles on the care of 
dying patients. 


David C. Dale 
UW, Department of Medicine 


Modification of the radiocurability of a syngeneic murine 
squamous carcinoma by its site of growth, by electron- 
affinic drugs, and by ICRF 159. Peters LJ (Present address: 
M. D. Anderson Hospital and Tumor Institute, Houston, Texas 
77030). Br J Radio! 49:708-715, Aug 1976 


A series of TCDso experiments using a spontaneously arising, 
syngeneically transplanted, murine squamous carcinoma is re- 
ported. Tumours implanted intradermally and irradiated while 
they remained superficial had a small but nonetheless cure- 
limiting hypoxic fraction of cells (TCDso 3,324-4,257 rad). 
The hypoxic fraction increased dramatically when these tumours 
invaded the subcutaneous tissues, or when tumours were im- 
planted subcutaneously (TCDso- 5,544 rad). Pre-treatment of 
mice with the electron-affinic drug Ro-07-0582 at a dose of 1 
mg/g i.p. 20-30 minutes before irradiation effectively elim- 
inated the hypoxic element from superficial tumours (TCDso 
1,862 rad). The same drug at a dose of 0.25 mg/g reduced the 
TCDso for superficial tumours by a factor of 1.87 (3,986- 
2,134 rad}, while another electron affinic drug, metronidazole, 
given at a dose of 0.25 mg/g, reduced the TCDso by a factor of 
1.28 (4,257-3,337 rad). Treatment of mice with the drug ICRF 
159, 30 ug/g daily from the time of tumour cell injection until 
the day of irradiation, reduced the TCDso in unclamped tumours 
by 2 1.19. However, a commensurate reduction of TCDso in 
clamped tumours suggested that improved tumour vasculariza- 
tion could not explain fully the drug's "radiosensitizing" action. 
The unique single radiation dose curability of most human skin 
cancers is discussed in the light of the experimental results, and 
the possible clinical implication of an increase in hypoxic fraction 
with tumour invasion is raised. 


Author Abstract 


Single dose fast neutron RBE for pulmonary and esopha- 
geal damage in mice. Geraci JP, Jackson KL, Christensen GM, 
Parker RG, Thrower PD, Fox M (University of Washington, 
Seattle, Washington 98195). Radiology 120:701—-703, Sept 1976 


Mice whose thoraxes were exposed to cyclotron neutrons or 
x rays died from esophagus damage 10 to 70 days after ex- 
posure, and from pulmonary damage 70 days to 6 months after 
exposure. The single exposure RBE for esophagus lethality was 
1.9 at a neutron dose of 1,475 rads and 1.6 for pulmonary 
lethality at a neutron dose of 950 rads. The significance of these 
values for neutron radiotherapy of the thorax is discussed. 


Author Abstract 
The modification of gastrointestinal tolerance and 


responses to abdominal irradiation by chemotherapeutic 
agents. Schenken LL, Burholt DR, Hagemann RF, Lesher S 


(Clinical Radiation Therapy Research Center, Allegheny General 
Hospital, Pittsburgh, Pennsylvania). Radiology 120:417—420, 
Aug 1976 


Groups of male DBA/2 mice were irradiated with partial ab- 
dominal exposures of x radiation ranging from 100 to 1,600 
rads. Concomitant with radiation exposure and at 1 or 4 hours 
prior to, and at 1, 6, 24, or 48 hours after irradiation, various 
chemotherapeutic agents were administered, /.e., methotrexate, 
Cytoxan, adriamycin and BCNU. The results suggest that exces- 
sive gastrointestinal toxicity may result if aggressive chemo- 
therapy is closely spaced with radiation exposure for the 
treatment of abdominal neoplasms. However, adjustment of 
dose and time patterns based on the proliferative responses of 
the mucosa may circumvent such toxicity to a large extent. 


Author Abstract 


Effects of fractionated irradiation on mouse lung and a 
phenomenon of slow repair. Field SB, Hornsey S, Kutsutani Y 
(Hammersmith Hospital, DuCane Road, London W12 OHS, 
England). Br J Radio 49:700—707, Aug 1976 


The response of mouse lung to fractionated x- or neutron ir- 
radiation was examined. The endpoint of response was death 
between 40 and 180 days in 50% of the animals receiving local- 
ized thoracic irradiation. Animals were treated with 250 kVp 
or 7.5 MeV x-rays or cyclotron neutrons (16 MeV d+ on Be 
reaction), using single doses, 2 or 5 fractions in 1 to 54 days, or 
with 2 to 30 fractions in 6 weeks. The LDso values obtained 
from these experiments were compared to determine the in- 
fluence of fraction number as opposed to total treatment time 
on the outcome. 

The results fit an Ellis-type formula in which LDso » NeT'*. 
For both radiation qualities, the exponent for T, the time factor, 
is 0.07. For N, the number of fractions, the results with x-irradi- 
ation are best fit by the exponent of 0.25 for 8 to 30 fractions 
and 0.39 for fewer than 8 fractions. Using neutrons, there is a 
sparing effect with 2 fractions relative to one but no further 
sparing with increase in number of fractions up to 15. However, 
the LDso for this high LET radiation does increase with increase 
in total treatment time, and the best fit for neutron data is LDso 


The explanation for the N factor exponent with x-irradiation 
rests on the increasing importance of sublethal damage repair 
with increasing fractionation. Several possible explanations for 
the T factor exponent were proposed. One is repopulation by 
surviving cells during the course of treatment, which is relevant 
in rapidly proliferating, irradiated tissues such as gut and skin, 
but probably not a factor in this organ which has long cell turn- 
over times. Other explanations considered but rejected include 
replacement and repopulation of damaged cells by polyfunctional 
circulating cells; changes in sensitivity due to cell synchrony, 
and changes in sensitivity due to impaired intracellular repair 
mechanisms. The authors propose instead a slow repair 
phenomenon which occurs in slowly proliferating tissue, takes 
approximately 100 times as long as repair of sublethal damage 
(Elkind repair), and occurs in the same manner after neutron 
irradiation as after photon therapy. 


Janet S. Rasey 


















































Book Reviews 


Speak to Me in Nuclear Medicine. By P. Shtasel. Hagerstown, Md.: Harper & Row, 223, pp., 1976. $22.50 


This book attempts to provide a clinical review of nuclear 
medicine and what it offers the nonnuclear medicine physician. 
While Dave Charkes wrote an excellent forward, | am not 
convinced that the book lives up to it. : 

The book is divided into chapters by organ systems, an 
accepted approach. Within most chapters there are What, How, 
and Why sections, although the author frequently describes 
how in the What section. In spite of the introductory remarks, 
the book does describe test results by various disease states 
although this arrangement varies among sections. 

For the novice or student, who would probably derive most 
benefit, the emphasis of the book might instill a distorted view 
of the field. For example, there are 14 pages dealing with isotope 
vena cavography, with only the barest mention of isotope 
angiocardiography and the various clinically useful peripheral 


Advances in Cerebral Angiography. Edited by G. Salamon. 


The 54 separate contributions to this book originated from a 
symposium in Marseille, France, in May 1975. Each paper is 
presented as a complete discussion with its own bibliography. 
The chapters are oriented into four major sections: anatomy, 
stereotaxy, embolization, and computerized axial tomography. 
The format is organized as if the book were a sophisticated 
journal rather than a work developing a central theme. 

Salamon has edited the papers into an easily readable style. 
All illustrations are high quality, crisp, and pertinent to the text. 
The index does not do justice to the detail and precision of the 
contributions. In a commendable attempt to minimize cost, the 
book was issued in soft cover. 

The material covered is a blend of detailed neuroangiography 


arterial studies. The author failed to discuss various cardiac 
function studies, saying they were nonapplicable to the ioutine 
nuclear medicine department, while mentioning such esoterics 
as ??" Tc-labeled Flagyl. The book does contain numerous 
excellent tables listing types, procedures, and tracers utilized, 
and illustrations are excellent. However, the entire tumor- 
scanning section had only one gallium illustration, demonstrating 
accumulation in a liver abscess. 

The book is probably best suited to the medical student or 
general practitioner who wants a quick overview into some 
aspects of nuclear medicine. 


Michael E. Siegel 
LAC-USC Medical Center 
Los Angeles, California 30033 


Berlin: Springer, 378 pp., 1975. $24.60 


and neuroanatomic-angiographic correlation. The level of dis- 
cussion throughout assumes a comfortable grasp and interest 
in basic neuroradiology. While not all the subjects covered 
could be called advances, and some of the contributions have 
been published elsewhere, | found the book interesting and 
stimulating. 

The book is a polished collection of papers that has something 
for everyone interested in the neurosciences. | recommended 
it for institutional and departmental libraries. 


E. V. Grayson 
Hollywood Memorial Hospital 
Hollywood, Florida 


Radiology of Renal Failure, Saunders Monographs in Clinical Radiology, vol. 9. By H. J. Griffiths. Philadelphia: 


Saunders, 296 pp., 1976. $20 


This interesting monograph presents a concise review of renal 
failure, following the patient from initial diagnosis through the 
complications of dialysis and transplantation, and indicating the 
role of radiology throughout the disease spectrum. The emphasis 
of the book is on plain film radiology, contrast studies, and 
angiography of the patient with chronic disease. 

George Bailey presents a pathophysiologic discussion of 
uremia, relates physiologic findings and laboratory abnormalities 
to organ involvement, and mentions the therapeutic alternatives 
available. Choice of contrast agents and techniques of examina- 
tion including tomography, high dose urography, pyelography 
after dialysis, and retrograde pyelography are discussed, and 
illustrated with multiple diagnostic radiographs. Causes of renal 
failure are briefly described, and a table neatly summarizes the 
complications of renal dialysis. 

A four chapter section (154 pages) is devoted to the metabolic 
effects and radiographic manifestations of renal failure on the 
osseous, cardiopulmonary, gastrointestinal, and soft tissue 
systems. Included in this section are numerous easy to compre- 
hend diagrams relating the metabolic alterations of uremia to 
the patient's clinical presentation, and a multitude of good to 
excellent quality radiographs which are easily correlated with 
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the text. The discussions on renal osteodystrophy, osteomyelitis, 
and atypical pneumonias are especially helpful. 

Renal transplantation and its numerous possible complications, 
both in the immediate postoperative period and later in the 
patient's course, are discussed with emphasis on the immediate 
rejection phenomenon and on osseous complications, including 
an analysis of the problem of avascular necrosis. Short discus- 
sions on bone mineral analysis and xeroradiography are also 
presented. Subchapters on ultrasound, angiography, and nuclear 
medicine, written by noted authorities, deal specifically with 
information these modalities can provide the physician at the 
various stages of the disease process. References are listed at 
the end of each subchapter. 

The book does succeed well in providing a general overview 
of the problem of renal failure. Residents will find this a valuable 
quick reference source with good discussions of many important 
points. Radiologists, urologists, and internists will recognize this 
book to be a composite of the medical literature pertaining to 
renal failure, and should be pleased to find such a readable book. 


Paul Lauber 
Foote Memorial Hospital 
Jackson, Michigan 49201 
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Diagnostic Ultrasonics. Principles and Use of Instruments. By W. N. McDicken. New York: John Wiley & Sons, 


320 pp.. 1976. $28.50 


This book should serve as a useful reference for any physician 
or technician involved in the field of ultrasound. The subject 
matter is intended for those whose training has been in medical 
subjects rather than in physics and engineering, and the author 
follows through on the style and subject matter in a manner 
which is easily understandable. 

The book consists of 320 pages and 18 chapters and covers 
the physics of ultrasound, instrument controls, A, B, and M 
scanning equipment and their uses, Doppler, transducers, and 
trends and technical development. The book is well written and 
the chapters cover their topics fairly completely. 

| agree with McDicken that the best results from diagnostic 
ultrasound techniques are obtained only if scans are performed 


by an operator who has a thorough knowledge of how the 
instruments work and how to logically and scientifically manipu- 
late the various controls to obtain the desired result. This is 
especially important in the field of diagnostic ultrasound where 
the person doing the scan plays such a vital role in the resultant 
scan. | believe McDicken has achieved his goal and that readers 
will be petter able to operate their equipment to achieve an 
optimal scan. 


Michael Shaub 
LAC-USC Medical Center 
Los Angeles, California 90033 


Books Received 


Receipt of books is acknowledged as a courtesy to the sender. Books 
that appear of sufficient interest will be reviewed as space permits. 


Symposium on Angiography. Radiologic Clinics of North 
America. Edited by E. K. Lang. Philadelphia: Saunders, 388 pp., 
1976. $24 annually (3 issues) 

Two Centuries of American Medicine. By J. Bordley, Ill, and 
A. McG. Harvey. Philadelphia: Saunders, 844 pp., 1976. 
Urological Radiology of the Adult Male Lower Urinary 
Tract. By R. W. McCallum and V. Colapinto. Springfield, HL: 
Thomas, 358 pp., 1976. $35.50 

Dynamic Radiology of the Abdomen: Normal and Patho- 
logic Anatomy. By M. A. Meyers. New York: Springer, 351 
pp.. 1976. $29.80 

An Atlas of Normal Radiographic Anatomy. By R. S. Snell 
and A. C. Wyman. Boston: Little, Brown, 437 pp., 1976. $25 
Biological Effects of Neutron Irradiation. Proceedings of a 
1973 Symposium in Neuherberg, Germany. Vienna: Interna- 
tional Atomic Energy Agency (available in the United States 
from Unipub, Box 433, Murray Hill Station, New York, New 
York 10016), 484 pp., 1974. $22 

Rapport Annuel 1975: Commissariat a l'Energie Atomique. 
Paris: Commissariat a l'Energie Atomique, 108 pp., 1975. 
Tomography: Physical Principles and Clinical Applications. 
Golden's Diagnostic Radiology, section 17. By J. T. Littleton, 








M. L. Durizch, E. H. Crosby, and J. C. Geary. Baltimore: Williams 
& Wilkins, 841 pp., 1976. $57.50 

Urologic Radiology, 2d ed. Golden's Diagnostic Radiology, 
section 8. Baltimore: Williams & Wilkins, 518 pp. 1976. $45 
Tritium Measurement Techniques, NCRP report no. 47. 
Recommendations of the National Council on Radiation Protec- 
tion and Measurements. Washington, D.C.: NCRP, 97 pp. 
1976. $4.50 

Scintillation Camera Lung Imaging: An Anatomic Atlas and 
Guide. By C. H. Mandell. New York: Grune & Stratton, 191 pp., 
1976. $28 

Cancer in Children: Clinical Management. Edited by H. J. G. 
Bloom, J. Lemerle, M. K. Neidhardt, and P. A. Voute. Berlin: 
Springer. 317 pp., 1975. $14.90 

Graphs and Tables for use in Radiology, 2d ed. By F. Wachs- 
mann and G. Drexler. Berlin: Springer, 240 pp., 1976. $19.70 
Early Breast Cancer, Its History and Results of Treatment. 
Experimental Biology and Medicine, vol. 5. By C. M. Mansfield. 
Basel: Karger, 129 pp., 1976. $20 

Radiation Protection for Radiologic Technologists. By R. 
Frankel. New York: McGraw-Hill, 150 pp., 1976. 

Directory of On-Going Research in Cancer Epidemiology, 
1976. International Agency for Research on Cancer (IARC) and 
German Cancer Research Center (DKFZ). Heidelberg: DKFZ, 
461 pp. 1976. $5 (postage and handling fee) 






































News 


Genitourinary Radiology 


A postgraduate course on Advances and Techniques in Geni- 
tourinary Radiology is scheduled for April 20—22 at Stouffer's 
Inn, Indianapolis. Sponsored by the Indiana University Depart- 
ment of Radiology, the course is designed for general radiolo- 
gists, uroradiologists, and urologists, and is open to all interested 
physicians. The course is approved for 20 hr AMA Category | 
credit. For further information, contact Eugene C. Klatte, De- 
partment of Radiology, Indiana University School of Medicine, 
1100 West Michigan Street, Indianapolis, Indiana 46202. 


Skeletal Course 


Skeletal Radiology, a postgraduate course, will be May 16—19 
at Mount Sinai Medical Center, New York City. Course directors 
are B. S. Wolf and A. Norman. Category | credit is available. 
For more information, contact: Director, Page and William Black 
Postgraduate School of Medicine, Mount Sinai School of Medi- 
cine, Fifth Avenue and 100th Street, New York, New York 10029. 


Ultrasound Postgraduate Course 


A 10 week postgraduate course in sonic medicine will be 
offered by the Bowman Gray School of Medicine from April 12 
to June 17. The course is designed to provide background, 
techniques, experience, and knowledge so that an individual 
will be able to set up both an ultrasonic laboratory and training 
program. Participants may attend the entire course or specific 
portions. Enrollment is limited, and graduates receive 30 hr 
AMA Category | credit. The program covers acoustics, instru- 
mentation, scanning, applications to obstetrics, gynecology, 
ophthalmology, adult and pediatric cardiology, abdomen, breast, 
radiation therapy planning, urinary tract, and nervous System. 
Additional information is available from J. F. Martin, Center for 
Medical Sonics, Bowman Gray School of Medicine, Winston- 
Salem, North Carolina 21703. 


Spring Roentgen Conference 


The Fifth Annual Spring Roentgen Conference of the New 
Orleans Radiology Society will be April 21—23 at the Hyatt 
Regency Hotel in New Orleans. The meeting will consist of two 
Separate sessions; registrants may attend one or both. April 21 
will be devoted to computed tomography and will feature guest 
faculty R. Alfidi, D. Norman, and M. Gado. On April 22 and 23, 
the meeting will cover general diagnostic radiology topics with 
faculty members G. Dodd, J. Edeiken, B. Goldberg, F. Lake, and 
E. Singleton. The program carries 18 hr AMA Category | credit 
and is cosponsored by the American College of Radiology. For 
additional information, contact the New Orleans Radiological 
Society, P.O. Box 19024, New Orleans, Louisiana 70179. 


Computed Tomography 


Progress in Computerized Tomography is a course sponsored 
by the Mayo Clinic Department of Diagnostic Roentgenology, 
May 25—27. The program will emphasize computed tomography 
of the body but will also include certain aspects of CT physics 
and economics as well as computed tomography of the head 
and breast. The course is approved for AMA Category | credit 
on an hour for hour basis. Registration fee is S200. Detailed 
information may be obtained from P. F. Sheedy, Il, Mayo Clinic, 
Rochester, Minnesota 55901. 
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Gastrointestinal Course 


A continuing education course, Gastrointestinal Radiology, is 
scheduled for March 28—30 at the Plaza Hotel, New York City. 
Sponsor is the New York Medical College. For information, 
contact R. M. Friedenberg, Department of Radiology, New York 
Medical College, Flower-Fifth Avenue Hospital, Fifth Avenue at 
106th Street, New York, New York 10029. 


Chest Course 


The Universityeof Utah and George Washington University 
Departments of Radiology are offering a postgraduate course. 
Chest, at the MGM Grand Hotel in Las Vegas, April 14—17. The 
course will follow a seminar format with two or three 2 hr 
sessions daily. Teaching will be done from x-ray films, and 
topics will include: air space disease, interstitial disease, obstruc- 
tive lung disease, pediatric chest, tumors, trauma, and congenital 
and acquired heart disease. The course is approved for 20 hr 
AMA Category | credit. Additional information is available from 
P. R. Koehler, University of Utah College of Medicine, Depart- 
ment of Radiology, 50 North Medical Drive, Salt Lake City, 
Utah 84132; phone (801) 581-8188. 


Royal Australian College of Radiologists 


The 1977 annual meeting of the Royal Australian College of 
Radiologists will be September 16—20 at the Gold Coast via 
Brisbane. This meeting includes the college's scientific meeting, 
and visitors are welcome. Direct inquiries to Dr. W. J. S. Ear- 
waker, 149 Wickham Terrace, Brisbane Q4000, Australia. 


European Cardiovascular Congress 


The second Congress of the European Society of Cardio- 
Vascular Radiology will be May 25—27 in Uppsala, Sweden. 
Topics include contrast agents in angiology — modern trends; 
densitomety and videodensitometry; cardiac tumors; and diag- 
nostic yield of angiography. More detailed information may be 
obtained from Uno Erikson, Department of Diagnostic Radiology, 
University Hospital, S-750, Uppsala, Sweden. 


Meeting and Course Review 


For reader convenience, a summary of upcoming meetings 
and courses is provided. More detailed listings of these events 
appeared in journal issues indicated in parentheses. 


Diagnostic Radiology and A Practical Course in Ultra- 
Sound, March 7-11 and March 12 and 13. respectively, 
postgraduate courses, San Francisco (November). 

Special Radiological Procedures Seminar, March 19—22, 
fifteenth annual clinical radiology seminar Advances in Cancer 
Diagnosis (Noninvasive and Invasive Techniques), March 
22—26; and Pathologic-Radiologic Correlations, March 26— 
29. First two will be in Miami Beach; the third will be a Carri- 
bean cruise (November). 

Fleischner Society Symposium, February 27--March 2, 
Miami Beach (November). 

Aspen Radiology Conference, February 28—March 4, 
Aspen, Colorado (November). 

Adjuvant Therapy of Cancer, international conference, 
March 2—5, Tucson, Arizona (November). 

Cardiac Radiology, refresher course, March 20—24, 
Phoenix, Arizona (November). 
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Computed Tomography Symposium and Course, April Clinical Oncology. postgraduate course, February 27— 
3—8, Miami Beach, Florida (November). March 3, Williamsburg, Virginia (January). 

Ultrasound Training Programs, Episcopal Hospital. Phila- Radiology of Bones and Joints, postgraduate course, 
delphia 7—11, April 11—15, May 9—13 (November). March 28—April 1, Durham, North Carolina (January). 

New Developments and Controversies in Management of Radiology of Nontraumatized Emergency Room Patient, 
Carcinoma of the Breast, May 19 and 20, Indianapolis, symposium, May 18—20 in Lexington, Kentucky (January). 
Indiana (December). Dynamic Telethermography, seminar, May 23—26, Mar- 

Dento-Maxillo-Facial Congress, June 4—8, Malmo, Sweden seilles, France (January). 

(December). American Board of Radiology Examinations, written, 14 

External Beam, Interstitial, and Intracavitary Dosimetry selected sites, June 18; oral examinations June 6—11 and 
Principles, and External Beam, Interstitial, and Intracavitary December 4—10 in Philadelphia and Louisville, Kentucky 
Dosimetry — Manual and Computer Methods of Calcula- (January). 
tion, both are courses July 5-15 and July 18-29, respectively American Radium Society Meeting, April 24-28, Las 
(December). Vegas (January). 




















| 1977 American Roentgen Ray Society Meeting Information 


"o The following are dates when abstracts must be submitted for the 1977 American Roentgen 
Ray Society meeting in Boston (Sheraton Hotel, September 27-30) and specific months when 
information concerning the meeting will be published in this journal. 



























































D March 15 Deadline for submitting abstracts for the scientific program. Forms are available 
| from Dr. James Martin, Bowman Gray School of Medicine, Winston-Salem, North 


Carolina 27103. 


















































| May 1 Deadline for submitting scientific exhibit applications. Forms also available from 

n James Martin (see above) 

ue LÀ 

g June Advance registration and room reservation forms; information for social and recrea- 

E tional activities. i 
E July Program and forms for refresher course. 

i August Scientific program. 














: September Scientific exhibit program. 
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CGR's Titanos Prooram. 
Seddeuly you have the 


services of three generators- 
from one generator. 


Meeting the generator 
needs of X-fay 
departments can be a 
costly-and sometimes 
unpredictable-necessity. 




















Andone requirement is 
always there-the need for 
one powerful 





more than 
versatile,three phase 














generator. 


Meeting the generator needs of busy 
x-ray departments can be a costly — 
and sometimes unpredictable — 
necessity. And one requirement is 
always there — the need for more than 
one powerful, versatile, three phase 


generator. 

CGR fills this basic need 
with the new Titanos 
Program. It offers the sig- 
nificant benefit of a com- 
pletely modular, remote 
unit programming system 
that permits the versatile 
operation of up to three 
rooms from one generator. 

You start with the 
Titanos P generator — a 
three phase, 12 pulse unit 
available in four power 
ratings from 50 to 125 kW. 
Complete with fluoroscopy 
and/or anatomical radio- 
graphy and special 
technique modules. 


From here you can expand 


to one or two Anatomix 











9 


remote terminals. Each operating 
through the master generator— and 
each acting as a master generator— 
via a unique time-sharing process. 
Each capable of operating a specific 
x-ray system for specific applications. 


A chest unit. A general radiographic 








CGR MEDICAL CORPORATION 
2519 Wilkens Avenue 


Baltimore, Maryland 21223 
(301) 233-2300 

CGR CANADA Ltée-Ltd. 

500 Boulevard de l'Aéroparc 
Lachute, Québec, Canada 
(514) 562-8806 


table. Or even a sophis- 
ticated tomo or remote 
system. 

All told, the basic capa- 
city of one system may be 
as great as 120 Anatomix 
"one-point" phototimed 
programs, continuous 
“two-point” control of mAs 
(0.2—700) and kVp (35— 
150), plus special “three 
point" tomo time selection. 
The versatility of a three 
phase generator in three 
rooms. Increasing your 
department capability, 
flexibility and perform- 
ance at a significant 
decrease in cost. 

Your CGR representative 
has all the details. 


We showed Methodist 
Hospital how to 
process as many as 
240 RP films per hour 
with a 60% savings in 
water consumption. 


The 17X-90 from Pako 
— fast and frugal 


As Chief X-Ray Technologist at Minneapolis’ 
Methodist Hospital, David Anderson is 
responsible for coordinating the running of the 
department. With as many as eight X-Ray suites 
available and an ever increasing work load, 

the hospital's current processor could no 

longer handle the volume expeditiously 

or economically. 


David Anderson turned to Pako for some 
answers. A 17X-90 was installed along with a 
meter to record the water consumption of 

the unit. 


The 17X-90 not only processed 240 RP films 
in an hour but it did it with a 60% saving in 
water consumption. 


The 17X-90: Pako’s answer to speed, economy, 
quality, versatility. Price: U.S. User Price $7495 
(FOB, Minneapolis). 


For further information contact the Pako 
distributor in your community, or us directly. 
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One of thebest 





And right next to the 52" 
reason is a 6'8" reason — a 
stack of 100 conventional 
cassettes. 

One Rapido* film magazine 
can hold as much film as 
those 100 cassettes. Which 
means that a Picker cassetteless 
system saves a lot of loading 
time, storage space and tired 
personnel. 

Cassetteless is convenient. 
But it's also fast, easy and sure. 
A Picker cassetteless system 
consisting of Rapido horizontal 
Bucky, Rap-X " film transport 
and Diplomat" automatic 





raphy is about 








processor delivers finished films 
in 120 seconds. 

Push-button control selects 
one of four film sizes. Total 
Exposure Automation (TEA) 
assures consistent film density 
regardless of type of study. 

Each study is correctly identified 
simply by inserting the 
patient’s ID card. 

And if you interface Pickers 
Automatic Chestfilmer with 
your Rapido system, you have a 
total cassetteless installation 
capable of handling up to 70% 
of an average department's 
radiographic case load. 


2" 


reasons for cassetteless 


radiog 





+ 


But there's one more good 
reason for Picker cassetteless 
radiography which your Picker 
representative will be happy to 
demonstrate — cassetteless 
economics. 

Cassetteless radiography is 
an appropriate example of 
what we mean by the concept 
of Picker’synergy — the complete 
interfacing of systems and 
services for improved diagnostic 
visualization. 

Contact your local Picker 
representative. Or write Picker 
Corporation, 595 Miner Road, 
Cleveland, OH 44143. 


PICKER 


' ONE OF THE C.T. COMPANIES 
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CHARLES C THOMAS - PUBLISHER 





UROLOGICAL RADIOLOGY OF THE ADULT MALE 
LOWER URINARY TRACT: Anatomy, Physiology, Pa- 
thology and Sequelae, Diagnosis and Management by R. W. 
McCallum and V. Colapinto, both of St. Michael's Hospital, 
Toronto, Ontario, Canada. Pre- and postoperative radiolog- 
ical urethrographic examinations and the surgical repair of 
membranous urethral strictures are detailed in this book. 
The literature is reviewed in detail with over 330 references 
and over 250 original radiographs and illustrations. A 
description of the neurogenic bladder is provided and a new 
method of radiological examination of the lower urinary 
tract in paraplegics is described. 76, 377 pp. (6 3/4 x 9 
3/4), 248 il., 2 tables, $35.50 j 


THE BASIC PHYSICS OF RADIATION THERAPY (2nd 
Ed.) by Joseph Selman, Univ. of Texas, Austin. Paralleling 
the field of radiation therapy itself, the emphasis of this 
book for its Second Edition has shifted to megavoltage 
radiation. The text has been almost completely rewritten. A 
separate section on electron beam therapy has been added 
along with a new chapter on radiotherapy with heavy 
particles. Illustrations have been updated, coverage of 
radionuclides expanded, and the section on radiation 
protection enlarged. A special emphasis has been placed on 
neutron and negative beam ions. 76, 768 pp., 356 il., 66 
tables, $25.75 


ARTHROGRAPHY OF THE SHOULDER: The Diagnosis 
and Management of the Lesions Visualized by Julius S. 
Neviaser, George Washington Univ. Medical School, Wash- 
ington, D.C. The author of this book emphasizes the 
minute points of technique, illustrates normal arthrograms, 
and describes anatomical variations of a normal shoulder 
joint. Chapters present clinical and arthrographic findings 
with explanatory roentgenographic illustrations. Adhesive 
capsulitis, ruptures of the rotator cuff, lesions of the biceps 
tendon, dislocation, and pathologic anatomy of old unre- 
duced dislocations are among specific topics discussed. 
Outlines of conservative and operative treatment principles 
are also presented. Case studies highlight specific problems 
in which a definite diagnosis has been made by use of 
arthrography. 75, 288 pp., 265 il., $22.50 


ELEMENTS OF RADIATION PROTECTION by Ronald 
V. Scheele and Jack Wakley, both of the Univ. of Virginia 
School of Medicine, Charlottesville. The basic ideas and 
practical aspects of radiation protection are developed by 
coordinating material from several disciplines. Preliminary 
chapters deal with atomic structure, ionizing radiations, 
radioactivity, x-rays and the interaction of radiation with 
matter. The mechanisms of biological damage and the 
factors of radiation damage are outlined along with the 
acute and long-term biological manifestations of radiation 
exposure. Technological developments and practical sug- 
gestions are presented for reducing the exposure of pa- 
tients, physicians and technologists in diagnostic radiology, 
nuclear medicine and radiation therapy. 75, 112 pp., 15 il., 
10 tables, $7.95, paper 


THE RENAL UPTAKE OF RADIOACTIVE MERCURY 
(197HgCI2): Method for Testing the Functional Value of 
Each Kidney, Technique-Results- and Clinical Application 
in Urology and Nephrology edited by Claude Raynaud, 
Service Hospitalier Frederic Joliot, Orsay, France. Fore- 
word by Pierre Royer. (41 Contributors) The first chapters 
of this text describe several techniques of uptake measure- 
ment along with simplified systems of external counting, 
scanners or gamma cameras, and specific problems associ- 
ated with the deep position of the kidney or Hg metab- 
olism. The rest of the book discusses the normal values of 
Hg renal uptake and the results obtained in patients. 76, 
248 pp., 110 il., 47 tables, $22.75 


ANATOMICO-ROENTGENOGRAPHIC STUDIES OF THE 
SPINE (3rd Ptg.) by Lee A. Hadley, Syracuse Memorial 
Hospital, Syracuse, New York. Over 900 roentgenographic 
images are coordinated with actual anatomical conditions in 
this atlas. Of particular practical interest are the longitu- 
dinal follow-up studies of patients. The broad scope of 
study is revealed in the contents which includes develop- 
ment of the spine, disturbances of development, the 
cervical spine, vertebral arteries, posterior spinal articula- 
tions with innervation studies, spinal curvatures, infective 
spondylitis, tumors and tumorous conditions. 76, 560 pp. 
(6 3/4 x 9 3/4), 644 il., $19.75 


NON-INV ASIVE METHODS IN CARDIOLOGY edited bv 
Samuel Zoneraich, State Univ. of New York, Stony Brook, 


New York. (25 Contributors) In emphasizing bedside 


cardiology, this book presents a comprehensive and up-to- 
date review of the basic concepts, physiologic correlates, 
necessary equipment and practical interpretation of non-in- 
vasive techniques. Its approach is the outgrowth of the 
increasing complexity of the subject and thee need for 
compiling the vast amount of data available. Topics include 
phonocardiography, systolic time intervals, nuclear cardiol- 
ogy, congenital heart disease, echocardiography and a 
self-assessment test. With many photographs, tracings, 
illustrations and a bibliography, this volume will interest 
the practicing physician-internist and cardiologist, medical 
student, intern and resident. '75, 596 pp. (6 3/4 x 9 3/4), 
396 il., 18 tables, $35.50 


LYMPHOPROLIFERATIVE DISEASES compiled and ed- 
ited by David W. Molander, Memorial Hospital for Cancer 
and Allied Diseases, New York. (23 Contributors] A 
compilation of the known facets of lymphosarcoma and 
related diseases is presented including pathologic anatomy, 
immune mechanisms, clinical diagnosis and treatment em- 
ploying irradiation and chemotherapy. The use of isotopes 
in managing this disease as well as in the diagnosis of occult 
foci of the disease is examined. The latest methods of 
treatment and diagnostic methods are detailed with empha- 
sis on infections and hematopoietic complications. Primary 
reticulum cell sarcoma of bone and related diseases are 
dealt with in separate chapters. 75, 592 pp. (6 3/4 x 9 
3/4), 256 il. (9 in color), 45 tables, $39.50 
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Varian Clinac accelerators have established the performance 
standard for advanced radiotherapy equipment. Clinac leadership 
began in 1961 and has been marked by a record of innovation 
and achievement. 

The record includes: 


Large photograph- Clinac 18 L] Clinac 6, the first 360? isocentric bent-beam therapy accelerator 
Upper insert- Clinac 6X without floor pit; 
Lower insert—Clinac 4 O Clinac 4, the first 360° isocentric standing-wave non-bent beam 


therapy accelerator: 

O Clinac 6X, the first 360° isocentric non-bent beam standing-wave 
therapy accelerator producing 6 MV X-rays; 

L] Clinac 18, the most widely accepted high-energy, multi-modality 
therapy accelerator in routine standardized production. 


Varian's success has produced major benefits to Clinac customers, allowing machine 
standardization, assuring widespread experienced service support, providing training 
courses, symposia, and other educational aids, and making possible an extensive 
program of continuing engineering and refinement on all Clinac models. 


The Clinacs are a pronounced example of how technological excellence and medical 
need can be combined to provide a reliable, utilizable clinical tool. 





Varian... The Right Company 
for the Times. 
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loday's remarkable growth in the capability 
and complexity of advanced medical 
systems makes Varian the right company 
for the times, a company that can deliver 
tomorrow's medical systems today, just 

as it has for the past 15 years! Since 1961, 
Varian has built a worldwide reputation 

for leadership in high-technology 

medical products. 


A diversified international corporation at 
the forefront of the electronics industry, 
Varian leadership in advanced therapeutic 
and diagnostic medical systems comes 
from its established depth of expertise in 
the fundamental technologies forming 
these systems. Varian was an early leader 
in the development of electron linear 
accelerators for radiation therapy, resulting 
in today's Clinacs? the most widely 
accepted radiation therapy accelerators in 
the world. Comparable leadership in CT 
scanners, real-time ultrasound and clinical 
computation systems is already producing 
the diagnostic equipment of choice for 
tomorrow. 


Clearly, the right company for the times, 
Varian's continuing record of creative 
engineering, commitment, and technological 
depth assure superior therapeutic and 
diagnostic systems for both today 

and tomorrow! 
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Leadership in Real- Time 


Ultrasound 


The V-3000 establishes Varian leadership in 
the fast growing field of real-time ultrasound. 
This instrument greatly extends non-invasive 
diagnostic capabilities in medical applications 
such as adult and pediatric cardiology, 
obstetrics, and abdominal scanning. 


(rAyvarian 


The V-3000 scans an 80 dearee 
two-dimensional section at 

30 frames per second. When the 
transducer is positioned to direct 
the ultrasound beam between 
the patient's ribs, it can give an 
unobstructed field of view large 
enough to image the entire left 
ventricle of an average adult 
heart. Or, moved freely across 
the abdomen, the same trans- 
ducer produces instantaneous 
high resolution images, permitting 
a fast yet meaningful ultrasonic 
examination, the ultrasonic 
equivalent to fluoroscopy. 


Images are displayed in aray 
scale on a cathode ray tube and 
can be recorded on video tape 
for stop-action or slow-motion 
viewing. For cardiological appli- 
cations, standard M-mode and 
ECG triggering can be included. 








Transverse section of normal Transverse section of left ven- 
left ventricle at level of mitral _ tricle with stenotic mitral valve. 
valve. 





Real-Time Two-Dimensional Imaging 


with Ultrasound 


ee lad ^, $ ‘a mad. e 








A — 7 seen pies Eme pem a ibis 


MT 5o oe NEN an EET 











Whole-Body CT Scanners 
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Delivering the Future in CT Imaging Today 


Varian's Whole-Body CT scanner, now in production, is engineered for 
tomorrows state of the art in CT imaging. Anticipating the future, Varian has 
incorporated three important design features: continuous, non-stop gantry 
rotation; an extremely powerful Varian V-76 computer system; and an extra 
large patient aperture. These features plus the superior head and body images 
already achieved on the Varian CT Scanner, project it far beyond the 
dimensions of current CT technology. 


Design Features of the Future 


6-Second Scan. The Varian CT Scanner collects over 108,000 data points through 360° in six seconds. It uses a 
precisely collimated fan beam detected by a Varian-designed linear array of 301 optimized Xenon-Krypton detectors. 


Continuous Rotation via Slip Ring. The slip ring construction allows simple, trouble-free continuous gantry rotation for 
single or multiple rotation examinations or, as a standard feature of the Varian unit, triggered physiological gating of 
data collection. 


Customized Scanning. By virtue of the power and speed of the Varian V-76 computer, the operator can easily adjust 
pixel size, field size, algorithm parameters or other major system parameters at the control console to achieve optimum 
displays for a variety of clinical situations. Optimization can be carried out virtually simultaneously with data collection and 
reconstruction of images. 


90 cm (36") Diameter Patient A: )e ks 
and use of clinical accessories during scam 






>. The extra large patient aperture gives unique flexibility in patient positioning, 


E. 





Abdominal scan showing both Lower abdominal scan follow- Scan through the hila of both 
kidneys and extensive gas in ing lymphangiogram demon- kidneys showing renal vascu- 
the intestines. Note calcium in strating opacified lymph nodes. lature. Note gall bladder. 


the wall of the aorta. 





Varian Therapeutic 
and Diagnostic Medical Systems... 
venen kaderin andeem Leadership in 











therapeutic and diagnostic medical systems has p 
resulted in modern systems designed for years of Ad n ed 
reliable operation ...human engineering thqt pays Vd C 
attention to utility, operator ease and patient 


comfort... customer support and service that start i echnolo 
even before the installation. 
















Lanz m m. 


Built-In Quality and Reliability 
Varian quality and reliability are the 
result of both design and workmanship. 
Varian design engineers have developed 
a high degree of expertise in incorpo- 
rating modularity, easy component access 
and system reliability. Production work- 
manship is just as vital for quality and 
long term reliability. At Varian's modern, 
highly specialized facilities in Palo Alto, 
California, therapeutic and diagnostic 
systems are produced by a quality 
conscious staff. 


Customer Support From the Beginning 
A medical system is bought to be used. 
Varian installation experts give support that 
expedites installation planning and smooths 
the necessary steps of actual installation. 
After installation, continuing engineering 
and service support help assure proper 
performance. Varian maintains close communication 
with customers to promote proper utilization of 

the equipment. For example, Varian's Clinac training 
courses in Palo Alto teach aspects of equipment 
operation, preventative maintenance, trouble- 
shooting, and many routine repair procedures. 






Worldwide Service B. varian 

Varian's service organization is one of the largest in B. 2 
the world for medical linear accelerators. This E ET 
organization is the base of service support for the Varian Radiatior ion 
Varian CT and ultrasound medical systems. Skilled 611 Hansen Way, Palo Alto, CA 94303 
service personnel are located in Field Offices Phone: 415/4 


throughout the United States and overseas. These 
offices are strategically located for rapid response to 
emergency calls and for routine preventative 
maintenance. 





arian Clinical 
Computation Systems 


New Dimensions in Advanced Computer Applications 


The fast and flexible Varian V-70 series minicomputers and 
supporting software have, through application in the Varian CT 
scanner and other medical equipment, proven to be ideal for clinical 
use. Varian’s real-time, multi-task operating systems VORTEX and 
BETA give wide flexibility and ease of use for busy, patient-oriented 
environments. Combined with Varian special application software, 
Varian systems put the most advanced digital data-processing tools 
at the medical staff's fingertips. 


The first standardized clinical system introduced by Varian was 
VARICAM, a comprehensive nuclear medicine data processing 
system, now in use in many hospitals around the 

world. Gamma camera raw-data are directly 

input to VARICAM and submitted to data 

processing procedures according to 

simple operator instructions. VARICAM 

gives the user unique options for 

developing his own processing 

protocols and manipulating data 

output format. VARICAM 

processed data are displayed 

in video black and white, 

color, or as life-sized hard- 

copy by the remarkable 

Varian STATOS® electro- 

static printer/plotter. 


Varian digital computers 

are used in major medical 
centers for many other appli- 
cations including radiotherapy 
planning, ultrasound image 
processing, infra-red image 
processing, electro-cardiology 
diagnosis, and intensive care 
monitoring. 


1 Contour map of embolized lung ROBINSON-CRUSOE A 

in left lateral view. 

Dynamic liver examination show 

ing Regions of Interest as defined 

by operator. 

Isometric view of summed matrix 

of dynamic liver examination. 

Curves formed from each Region 30 
of Interest shown inB. 





With great 
pride, 

we present 
Philips first 
Transaxial © 
Tomographic 


System: 








Invented in 1946. 

One of the world's first 
commercial transaxial 
tomographic systems. 


Philips: we grew up with X-ray. 

And we helped X-ray grow. Not just 
with total dedication to quality first, 
but also with a host of "firsts." 


Including the rotating anode tube; 

the fractional focus tube; the first mag- 
netic recording in X-ray diagnostics; 
the large screen image intensifier; the 
remote control fluoroscopic table; the 
Plumbicon camera for TV fluoroscopy; 
the Amplimat for automatic density 
control; Anatomically Programmed 
Radiography (Philips APR); the 
rotating U-arm for cardiology; the first 
single-point ceiling mounted X-ray 
system for surgery; the first and still 
most widely used system for multi- 
directional tomography; and the 
world's first viable system for using 
multi-directional tomography in 
pneumoencephalography. 


Yes, we know our business. And your 
needs. 


Which is why we're not always first. 
Our kind of quality won't be rushed. N m t 

Philips’ quality is always worth OW CE our 
waliting for. 


Computerized Axial 
Tomographic System: 


Philips 
Tomoscan 


It reflects 80 years 
of innovative 
leadership in X-ray. 





The System: 
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The Results: 





Left posterior fossa tentorial meningioma Cerebral atrophy with moderately enlarged 
enhanced by contrast. Minimally enlarged ventricles with dilated sulci. 
4 ventricles. 





Markedly enlarged ventricles. Superficial Normal scan. 


left posterior frontal lucency from an old 
infarction. 





Designed for the realities 
of clinical application... 


Features unique physician's console 


TOMOSCANS physician's console permits 
viewing and analyzing images in a room remote 
from tha&main scanning area — with continuous 
and instantaneous window width and window 
level control. A light pen provides additional 
capability of measuring attenuation coefficients 
and real distance between any two points, 
analyzing any region of interest, and providing 
a reconstructed enlarged image about any 
indicated point. 


Provides a wide range of projections 


TOMOSCAN offers a high degree of gantry 

tilt: from +25° to —10*. You obtain the projection 
you want. Including the best angle for the 
posterior fossa. 





Insures maximum, efficient patient 
through-put 


TOMOSCAN fully reconstructs an image in 
under 60 seconds after the scan is started. 

The image appears on a medically oriented 
operator ' s and/or physician's console. Variable 
scanning speed lets you adapt the speed to the 
individual examination. 





Offers widest range of slice thicknesses 
and diameters 


TOMOSCAN provides variable slice selection 
with computer and remote controlled slice 
thicknesses. And variable diameter slices. 
You select the field size and slice thickness to 
fit the individual patient. 








ineered to produce 
the imaging results you need. 


Eng 
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PHILIPS 








The omo=can is an 
investment in experience. 








Philips’ quality: always worth waiting for. 


PHILIPS 


For additional information, 
contact your Philips’ representative. 
Or, call or write: 


PHILIPS MEDICAL SYSTEMS, INC. 


710 Bridgeport Avenue, 
Shelton, Conn. 06484 
Tel. (203) 929-7311 


PHILIPS 


® TM N.V. Philips of Hollanc 








After 25 years of constantly improving 
our film transport system to make 
6 exposures per second practical, 


and sharpening resolution 
to produce the very clearest 
possible image in angiograms, 


there's still one thing 
today’s Schonander AOT-R 
wont do for you... 








It would seem that a good 
high speed cut sheet film changer 
is doing its job when it produces 
clear diagnostic information. 

But to Schonander, a film 
changer isn't doing its job unless 
is doing its job for you...con- 
stantly and without interruption. 

So, the AOT-R cut sheet film 
changer is built to be reliable. 

Not just because you can 
count on its exclusive pressure 
plates to give you angiograms 
with superb image quality. Or a 
film transport system that operates 
perfectly at all exposure rates, in- 
cluding 6 exposures per second. 
Or even because of AOT-R 


Stop working. 


conveniences like a loading mag- 
azine and receiving cassette on 
the same side of the changer. Or 
the fact that it’s economical, and 
doesn't waste film. 

These are things that people 
working with our cut sheet film 
changers have come 1o rely on 
and expect from an innovative, 
research-oriented company that 
helped pioneer rapid serial 
angiography. 

When it comes right down to 
the bottom line, radiologists who 
wanted a good film changer, 
wanted the AOT. Not just because 
of the name behind it. Or because 
over 12,000 AOT’s have been in- 





stalled over the last 25 years. Or 
because the AOT-R does what's 
required. 

But simply, because it works. 
For more information, write or call 
Elema-Schonander, Inc., 699 Lively 
Boulevard, EIk Grove Village, IL. 60007. 
(312) 593-6770. Or contact your local 
x-ray equipment distributor. 


LNN 
WAS 


elema-schonander 


When a better idea 
in film changers comes along, 
it will come from us. 
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Kinevac 


Sincalide for Injection 


m a convenient alternative to the 
fatty meal 


= Optimal gallbladder contraction in 
9 to15 minutes 


=m Complete physician control 


Cholecystogram exposed before injection Cholecystogram exposed 10 minutes after 
of Kinevac (Sincalide for Injection). T injection of Kinevac (Sincalide for Injection). 





Rapid, predictable gallbladder contraction 


In cholecystography, Kinevac produces diagnostically 
satisfactory gallbladder contraction in 5 to 15 minutes. 


A convenience to physician and patient 
Provides the physician with an alternative to the fatty meal 
or fatty meal substitute when such a choice is desirable, 
gives greater control, permits a barium meal examination 
immediately following cholecystography. and results in an 
economy of time and personnel. 


Valuable adjunct in diagnosis of diseases 


Kinevac provides a sample of gallbladder bile that may be 

aspirated from the duodenum for analysis. In conjunction 

with secretin, it stimulates pancreatic secretion for analysis 
of its composition and examination of cytology. 


A significant scientific achievement 


oincalide, the C-terminal octapeptide of cholecystokinin 
synthesized in The Squibb Institute for Medical Research, 
reproduces all the known biological activity of the intact 


cholecystokinin molecule. 
Kinevac 
Sincalide for Injection 


For prescribing information, see next page. 


NE MEM PENNE E M— 


Hadiology Product Manager 
7; E.R. Squibb & Sons, Inc. 


SQUIBB P.O. Box 4000. Princeton, New Jersey 08540 


| would like to have more information about KINEVAC® 
(Sincalide for Injection) 


Hosp ./Clinic 





Address 
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Kinevac 


Sincalide for Injection 


DESCRIPTION 

Kinevac (Sincalide for Injection) is a sterile. lyophilized. white powder 
of the synthetic C-terminal octapeptide of cholecystokinin. Each vial 
provides 5 mcg. sincalide with 45 mg. sodium chloride as a carrier: 
sodium hydroxide or hydrochloric acid may be added during manu- 
facture to adjust the pH to 5.5 to 6.5. When reconstituted with 5 mi 
of Sterile Water for Injection US P. each ml. contains 1 mcg. sincalide 
and 9 mg. sodium chloride, At the time of manufacture. the air in 
the vial is replaced by nitrogen. The chemical structure is. 


SO; H 
H-L-Asp-L-Tyr-L- Met-Gly-L-Trp-L-Met4 -Asp-L-Phe-NH; 


ACTIONS 

When injected intravenously, sincalide produces a substantial reduc- 
tion in gallbladder size by causing this organ go contract. The evac- 
uation of bile that results is similar to that which occurs physiologically 
in response to endogenous cholecystokinin. The intravenous (bolus) 
administration of sincalide causes a prompt contraction of the gall- 
bladder that becomes maximalin 5 to 15 minutes. as compared with 
the stimulus of a fatty meal which causes a progressive contraction 
that becomes maximal after approximately 40 minutes. Generally. a 
40 percent reduction in radiographic area of the gallbladder is con- 
sidered satisfactory contraction. 

Like cholecystokinin. sincalide when given in conjunction with 
secretin stimulates pancreatic secretion: concurrent administration 
increases the volume of pancreatic secretion and the output of bicar- 
bonate and protein (enzymes) by the gland. This combined effect 
of secretin and sincalide permits the assessment of specific pan- 
creatic function through measurement and analysis of the duodenal 
aspirate. The parameters usually determined are. volume of the 
secretion: bicarbonate concentration: and amylase content (which 
parallelis the content of trypsin and total protein). 

INDICATIONS 

Kinevac (Sincalide for Injection) is a diagnostic agent which may be 
used (1}to provide a sample of gallbladder bile that may be aspirated 
from the duodenum for analysis of its composition. e.g. to determine 
the degree of cholesterol saturation. (2) in conjunction with secretin 
(see DOSAGE AND ADMINISTRATION) to stimulate pancreatic 
secretion for analysis of its composition and examination of cytology. 
eg.. in suspected cancer of the pancreas, (3) for postevacuation 
cholecystography. where the physician deems this procedure mdi- 
cated but wishes to avoid the fatty meat. 

CONTRAINDICATIONS | : 
The preparation is contraindicated in patients sensitive to sincalide. 
WARNINGS 

Usage in Pregnancy: Although no teratogenic Or antifertiity effects 
were seen in animal studies. data are inadequate to determine the 








safety of sincaiide in human pregnancy. Accordingly. sincalide should 
be used in pregnant women only when. in the judgment of the physi- 
cian. the benefits outweigh the possible risk to the fetus. 

Usage in Children: The safety of sincalide for use in children has 
not been established. 
PRECAUTIONS 
The possibility exists that stimulation of gallbladder contraction in 
patients with small gallbladder stones could lead to the evacuation 
ot the stones from the gallbladder. resulting in their lodging tn the 
cystic duct or in the common bile duct. The risk of such an event is 
;onsidered to be minimal because sincalide. when given as directed, | 
does not ordinarily cause complete contraction of the gallbladder. ^ 


ADVERSE REACTIONS 

Gastrointestinal symptoms such as abdominal discomfort or pain. 
and an urge to defecate. frequently accompany the injection of 
sintalide. These phenomena are usually manifestations of the physio- 
logic action of the drug. which inciude delayed gastric emptying and 
increased intestinal motility; and are not to De construed as neces- 
sarily indicating an abnormality of the biliary tract unless there is 
other clinical or radiologic evidence of disease. Nausea. dizziness. 
and flushing occur occasionally. 


DOSAGE AND ADMINISTRATION 

For prompt contraction of the gallbladder. a dose of 002 mcg. 
sincalide per kg. (1.4 mcg /70 kg.) is injected intravenously over a 
30-10 60-second interval: if satisfactory contraction of the gallbladder 
does not occur in 15 minutes. a second dose. 0 04 mcg. sincalide 
per kg.. may be administered. When Kinevac (Sincalide for injection) 
is used in cholecystography. roentgenograms are usually taken at 
five-minute intervals after the injection. For visualization of the cystic 
duct. it may be necessary to take roentgenograms at one-minute 
intervals during the first five minutes after the injection. 

For the Secretin-Kinevac test of pancreatic function. the patient 
receives a dose of 0.25 units secretin per kg. infused intravenously 
over a 60-minute period. Thirty minutes after the initiation. of the 
secretin infusion, a separate LV infusion of Kinevac (Sincalide for 
injection) at a total dose of 002 mcg. per kg. is administered over 
a 30-minute interval. For example. the total dose for a 70 kg. patient 
is 1.4 mcg. of sincalide. therefore. dilute 14 ml. of reconstituted 
Kinevac solution to 30 ml. with Sodium Chioride Injection USP 
and administer at a rate of 1 mi. per minut 
Reconstitution and Storage 
Kinevac (Sincalide for Injection) may be stored at room temperature 
prior to reconstitution. 

To reconstitute. aseptically add 5 ml. of Sterile Water for injection 
U S. P. to the vial; the solution may be kept at room temperature and 
should be used within 24 hours of reconstitution, after which time 
any unused portion should be discarded 
HOW SUPPLIED 
Kinevac (Sincalide for Injection? is supplied in cartons of 10 vials, 
each vial containing 5 mcg. of sincalide. 


SQUIB 


© 1976 E. R. Squibb & Sons, Inc. 


(o 


d 'The Priceless Ingredient of everyeproduct 
is the honor and integrity of its maker! '^ 


issued: Oct. 1976 H636.503 Printed in U.S.A, 





First Class 
Permit No. 609 
Princeton, N.J. 


po 





BUSINESS REPLY MAIL 


No postage necessary if mailed in the United States 





Postage will be paid Dy: 


Radiology Product Manager 
E. H. Squibb & Sons, Inc. 
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For Double Contrast Stomachs, Use 


"E-Z-HD 


High Density with High Fluidity 
Barium Sulfate for Suspension USP 


Double contrast radiography appears to 
offer the potential for significant 
improvements in diagnostic accuracy. 











Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). This leads 
to improved detection of superfical 
erosions and ulcers, malignancies, 
polyps and other benign tumors, and 
ulcer scars. 


E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


The higher the density of the barium 
suspension, the better the coating, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 85% w/w, 250% 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 

e High density 

® High fluidity 

* Palatable 

e Unit dose convenience. 
E-Z-HD — The barium for the double 
contrast examination of the stomach 
and duodenum. 





Note the Demonstration of Superficial Erosions 


Optimal Density & Fluidity for the Mode 
Double Contrast Examination of the 
Stomach and Duodenum 


Refrences: | For Further Information Write: 
David W. Gelfand: The Japanese-Style Double Contrast, Exami- 
nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


Igor Laufer: The Diagnostic Accuracy of Barium Studies of the E-Z-EM 7 Portland Ave. 


Stomach and Duodenum — Correlation with Endoscopy, 













Roscoe E. Miller: The Air Contrast Stomach Examination: an 
overview, Radiology 117:743-744 Dec. 1975 


Radiology 115: 569-573, June 1975 Westbury, New York 11590 


(516) 333-8230 
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of the Esophagus? 


Case l. Figure A. The esophagus reveals a 


soft tissue mass (arrows) associated with a 
diverticulum (a). 


il. Figure A. A minimally constricting 
esophageal lesion (arrows) is displacing the 
esophagus to the right. Its serrated margins 
strongly suggested malignant invasion. 


Radiographs and caption material from the American Col- 
lege of Radiology--An Atlas of Tumor Radiology—Yearbook 
Medical Publishers, Inc. Reprints of this and subsequent 
reports available upon request. Please write Eastman Kodak 
Com Rochester, New Yo 50. 
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Figure B. The reverse oblique projection 
reveals normal esophageal folds in 
addition to the diverticulum. This proved 
to be esophageal invasion due to metastic 
mediastinal lymph nodes secondary to 
uterine cervical cancer. 


Figure B. The esophageal mucosal pattern, now 
seen to better advantage, also suggests malignant 
disease. The lesion proved to be the result of 

asis from a breast cancer. 
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Figure B. Several days later, the polypoid nature of 
the lesion (arrows) is confirmed, and the roentgen 
diagnosis “polypoid esophageal tumor” was 
submitted. Endoscopy confirmed the polypoid 
nature of the tumor, which was pronounced 
“heterotopic gastric mucosa" histologically. One 
year later, however, the lesion proved to be a 
carcinoma of the esophagus. 


Case III. Figure A. This esophagus reveals an 
obvious ulcer (a), above which (b) is a polypoid 
tumor. 
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Diagnosis of patient problems can be capably supported or 
strengthened by quality radiography, using your skills and 
high-quality x-ray products. 

At left is the Kodak RP X-Omat processor, model M7A. 
The processor that's designed for economy, convenience, and 
quick access to quality radiographs. 

What's important is: it runs on unheated water. You don't 
need a hot-water supply or special mixing vaive. It helps cut 
water heating costs, while delivering ready-to-read radio- 
graphs in 2¥%2 minutes. Consistently. 

Kodak also offers a wide choice of films for your specific 
needs—automatically processable. And the durable Kodak 
X-Omatic cassette that provides intimate film/screen contact. 

Ask your Kodak Technical Sales Repre- 
sentative for further information. Or consult 
your medical x-ray products dealer. 


A commitment to qualit 
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Maybe 
your business needs 
some new partners 





We suggest that you form 
an alliance with the ars... that 
your company actively support 
now some form of the visual or 
performing arts. 

There are vital humanistic 
reasons for this. All in life is not 
competition and striving for 
affluence. And there are sound 
business reasons for such sup- 
port. For example: the design 
industry would be without vitality 
were there no modern art 
museurns; the fashion industry 


uninspired without the great 
collections of textile artistry; and 
the advertising business very 
uncreative without the theater, 
art, and the world of music to 
Craw upon. In fact, all business 
and industry need the arts. 

Your support can 
be monetary, of course. 
| You know of the finan- 
cial crisis in the “labor 
intensive” field of the 
arts, and corporate 
gifts are essential. But 
there are many other 
kinds of gifts. 

Your suppor can 
be the use of a display 
window to promote a 
local repertory com- 
pany. Or the volunteer- 
ing of interested 
employees time, with 
their “time off" your 
contribution. There are 
many ways your cam- 
pany can help, and 
they re listed in a 
EN booklet which we 
hope you'll send for. 

start being a patron to- 
day! The arts deserve and need 
your support. And your new 
partnership will be a thoroughly 
enjoyable experience. 


maa ae ron mem AE nd bob nini 


Support the Arts 


Business Cornmittee for the Arts, Inc. 
4700 Broadwcav, New York, NY 40049 


Gentlemen: 


Please send your bookie! 126 Ways lo Suppor the Aris’ 
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Easier Viewing...faster... 
with the NEW S&S 
MODULAR 
MOBILE 
ILLUMINATOR 
SYSTEM 


Here is a unique mobile 
viewing system that has 
been designed to provide 
the best features sug- 
gested by Radiologists. 


it is most attractive with a formica 
top that will be an asset in any decor. 
it can be adjusted to suit individual 
preferences. The base is strongly con- 
structed and superior to any other 
base previously available. 


Bases for all widths 4 to 8 bank wide. 
Three console Consoles 19” wide, 24” high, 16” deep. 
styles available. Top is 14" thick, 24" wide. 


A. S. & S. X-RAY PRODUCTS INC. Accessory Catatog | 
4 X ] on request. | 
The Complete Line of SOLO BY LOCAL" 

X-Ray Accessories X-RAY DEALERS | 


P 87.93 JAY STREET. BROOKLYN. NY. 11201 
Telephone: 212-852-6900 





The Childrens Hospital of Los Angeles 
and the 
University of Southern California 
School of Medicine, Postgraduate Division 


is preparing a course entitled 


"Radiological Approach to Pediatric Problems” 
to be held 
March 27 through 31, 1977 


at the Bonaventure Hotel in 
Los Angeles, California 


The course is designed to present the radiological 
approach to pediatric problems occurring in the vari- 
ous organ systems of infants and children. This will 
include the most advantageous radiological studies 
and the results of these procedures in establishing 
the diagnosis of the condition. The course will stress 
aspects which would be of value to the practicing 
radiologist and pediatrician. Newer modalities for 
radiological diagnosis in pediatrics will be included. 


Joining the Childrens Hospital staff and USC faculty 
in presenting this course will be the following guest 
speakers: John Caffey, M.D., Maria A. Capitanio, M.D., 
Virgil R. Condon, M.D., John P. Dorst, M.D., Bertram 
R. Girdany, M.D., George A. Leopold, M.D., William 
J. McSweeney, M.D., Frederic N. Silverman, M.D. and 
Milton L. Wagner, M.D. 


For further information: 
Associate Dean, USC School of Medicine 
Postgraduate Division 


2025 Zonal Avenue, Los Angeles, Calif. 90033 
Telephone (213) 226-2051 
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AGFA-GEVAERT 


CURIX RP-1 
Makes Other 


General ose 
Films Obsolete! 


Why? 


Because CURIX RP-1 is a truly superior film, designed for all general 
purpose and special procedure techniques. 

Through experience, discerning Agfa-Gevaert users are discovering 
that CURIX RP-1 has the exposure range and essential characteristics of 
a variety of film emulsions, and with the snap and brilliance essential to 
maximum image integrity. 

The economies are obvious! 

CURIX RP-1 is the result of advanced technological research and 
development, another reason why Agfa-Gevaert is recognized as the world's 
leader in sophisticated imaging technology. 

See for yourself...the world's most versatile x-ray film emulsion, at a 
price that you'll find hard to match... CURIX RP-1. Contact your local Low 
X-Ray representative today for a demonstration. 


AGFA-GEVAERT 
CURIX 











Distributed by: 





A division of IPCO Hospital Supply Corporation 
1025 Westche ite P N NAQ 



































Intensified 
R adiographic 
n 


ystem 


IRIS 100 oads 


ielevision fluoroscopy 


and IOO0mnm speffilming 
tO your present x-ray room. 


Machlett's IRIS 100 system is a 
sound investment — both for the 
diagnostician and for the hospital — 
because it provides the most modern 
television fluoroscopy/spotfilming 
capabilities without the need for buy- 
ing a whole new x-ray room. By im- 
proving the radiologist s productivity, 
moreover, IRIS. 100 enables him to 
apply his much needed skills to a 
greater patient load. 


While its cost is attractive, the real 
reasons for selecting IRIS 100 for 
your x-ray room are far more impor- 
tant: 


Image Sharpness Machlett's 
Cesium lodide Image Intensifier tube 
with its three focusing grids assures 
bright, sharp images both on film and 
on the television screen. 


Short F-R-F Time Machlett's "'slid- 
ing mirror" image distributor lets you 
quietly shift from fluoroscopy to spot 
radiography and back to fluoroscopy 
in less than one second. 


Rapid Filming The Old Delft 
"Anodica" camera takes 100mm 
films singly or sequentially at 1- 
per-second or 2-per-second rates. 
Exposures are short enough to freeze 
peristaltic motion. Phototiming as- 
sures uniform film densities. 


Human-Engineered Controls Con- 
trols are conveniently placed and de- 
signed for operation with gloved 
hands. Warning lights and interlocks 
eliminate such human errors as ex- 
posure without film. 


Positive Patient ID The 100mm 
camera will not operate without the 
patient identification card in place. 
Film is identified at the time it is ex- 
posed. | 


For the whole story on IRIS 100, 
contact your x-ray equipment dealer 
or 


Machlett Laboratories, Incorporated 


1063 Hope Street 
Stamford, Connecticut 06907 
(203) 348-7511 


A Raytheon Company 
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IMAGE PROCESSING 


IMAGE DISPLAY 





SYNTEX BUILDS CT SCANNERS 
WITH A BUILT-IN FUTURE. 


For the first time in CT scanning, 
the Syntex System 60™ makes it possi- 
ble to double or triple your patient 
throughput without adding complete 
new systems. 

Each functional component of 
the Syntex System 60 — data collection 
(patient scanning), data processing 
and image display — is independent, 
complete with its own minicomputer, 
capable of handling expanded pro- 
grams and peripherals. You can add 
additional data collection units as your 
patient load increases, add more 
sophisticated software and accessories 
to keep pace with the state of the art. 

You can periodically upgrade 


91976 Syntex Analytical Instruments, Inc. All rights reserved 


your CT scanning capability with mini- 
mum expense and downtime. 

The Syntex System 60 handles 
three patients simultaneously: While 
Patient C is being scanned, data from 
Patient B is being processed and the 
radiologist is analyzing scans from 
Patient A. No other system now avail- 
able offers so much potential for 
increased patient volume. 

The three discrete components 
can be located in different rooms, 
different buildings, even different cities 
through a telecommunications tie-up. 
Several institutions can share the same 
processor, acquiring a CT capability 


A division of Syntex Analytical Instruments, Inc. 10040 Bubb Road, Cupertino, C 


without buying a complete system. 
When service is required on one unit, 
there's no need to shut down the 
whole system. 

Call or write today for full 
details on Syntex System 60 Full Body 
and Head Scanners, the only CT scan- 
ners with the built-in flexibility to keer 
pace with expanding xm 
technology. The CT 
scanners designed with 
your future in mind. 


SYNT 








ilifornia 95014 


Telephone 800 538-6890 / In California, call collect (408) 257-7100 
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Fuji X-Ray film is acclaimed by radiolo- 
gists and technologists everywhere—for 
it combines everything you want in tech- 


nical quality with a reasonable cost. It's 
number one in value! 


RENE NONE 






For quick delivery of the X-Ray film with 
reliable consistency, excellent contrast 


and low fog level, call your Fuji film 
dealer today. 
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Distributed throughout the U.S. by: 


PYNE -RAY CORPORATION 


NEW YORK CHICAGO LOS ANGELES 


20 North Avenue 1211 West Norwood Avenue 3637 San Fernando Road 
Larchmont, New York 10538 itasca, lilinois 60143 Glendale, California 91204 


(914) 834-4567 (312) 773-3360 {213) 240-0280 





Announcing 


| Siemens 





evatron 20. 


The linear accelerator that combines 
performance with convenience. 


Siemens high energy Mevatron 20 is available 
with x-ray energy of either 10 or 15 MV and electron 
energies ranging from 3 to 18 MeV. Flexible, compact 
and easy to operate, its design reflects more than two 
decades of Siemens experience in producifig equip- 
ment for supervoltage x-ray and electron beam therapy. 

Exceptional Beam Quality. A multi-element x-ray 
target provides the advantages of "thin target" radiation: 
higher depth doses, lower surface doses, and greater 


skin sparing. And an innovative electron scattering-foil 
system provides deeply penetrating beams, while retain- 
ing rapid dose fall-off. : 

Simple Mode Selection. Switching between x-ray 
and electron modes is made easy by push-button selec- 
tion and single-piece, light-weight electron applicators 
weighing less than 12 pounds. 

Treatment Verification System. An integral, com- 
puterized verification system prevents inadvertent 
machine set-up errors by assuring correct machine and 
control console settings. 

blighly Versatile Treatment Table. A unique, 
double-ended table top allows virtually any treatment 
technique without mechanical interference or trouble- 
some beam absorption. 

For complete details on the Mevatron 20 contact 
your local Siemens representative, or: Siemens 
Corporation, Medical Systems Division, 186 Wood 
Avenue South, Iselin, New Jersey (201) 494-1000. 

In Canada: Siemens Canada Limited, P.O. Box 7300, 
Pointe Claire 730-P. Q. 


SIEMENS 











Excellent visualization in intravenous pyelogram 


18 hours after administration of 21 2 OZ. X-PREP Liquid for 
preradiographic bowel cleansing. ( 


In the files of the Medical Department of The Purdue Frederick Company.) 


To prep the bowel for intravenous pyelography 


-PREP Liquid 


standardized extract of senna frui 


One step • One dose « One bottle 


O X-PREP Liquid is designed 
specifically for preradiographic 
bowel cleansing — without enemas, 
suppositories or overhydration. 








O A single 217 oz. oral dose is 
usually all that is required. No 


residual oil droplets (such as may 
occur with castor oil). 


L] Pleasant taste meets with high 
patient acceptance. Ease of 
administration is appreciated Dy 
the patient and nursing staff 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


COPYRIGHT 1975, GRAY PHARMACEUTICAL CO./ NORWALK, CONN. 06856 
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| 003 Atomic Energy of Canada Limited, 
|». — W'Commercial Products, announces 
a new sales and service program 
for the United States of America. 


Commencing April 1, 1977, all new orders for therapy products will be negotiated, 
installed, and serviced by AECL personnel from centers in the United States and 
Canada. These products include the Therac Series Linear Accelerators, Theratron 
and Eldorado Cobalt 60 Teletherapy Units, new and replacement Cobalt 60 
Sources, Therasim Universal Simulators, and Treatment Planning Systems. 


The United States market will be served from AECL offices in Atlanta, Chicago, 
Dallas, Philadelphia, Los Angeles, and Ottawa. Continued growth of our facilities 
is planned to meet all customer requirements. 


There will be no change to existing servicing arrangements for AECL manufac- 
tured Cobalt 60 Teletherapy Units and Therasim Simulators currently in service. 


This new program has been created to provide AECL customers with 
the following advantages: 


6 Sales and Service personnel will be factory trained and all installa- , 
tions will be completed and serviced by factory trained and 
licensed personnel. 


6 Service contracts will be available for all products sold under 
this new program. 


6 By pre-arrangement, service and source installations can be per- 
formed during non clinical hours. 


6 An extensive stock of spare parts for AECL therapy equipments 
will be maintained in Chicago with additional depots located at 
the other centers. 


For further information, please direct inquiries to: 


, Atomic Energy 
^ of Canada Limited 


Commercial Products 


P.O. Box 6300, Ottawa, Canada, K2A 3W3 
77.1M Telex 053-4162, Tel. 613/592-2790 
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RAD 8: IT BREAKS 
IHE TIME BARRIER. 


Time is the biggest barrier to detailed therapy planning. Time required for 
calculations that optimize the treatment plan, correct for tissue density, adjust 
for deviations from the central axis. O The Rad 8 therapy planning system 
breaks the time barrier. Performing in seconds calculations that take 15 to 20 
minutes manually. Producing detailed treatment plans two to three times faster 
than any other system. O Rad 8 saves time in entering plan values. They can be 
traced directly from x-ray images with an acoustic pen, or they can be typed in 
by the operator using simple interactive English. It saves time in plan interpret- 
ation, displaying a graphic map of treatment landmarks that can be i nstantly 
varied for heterogeneity corrections, off-axis treatment, changes in patient 
condition and tumor response. And Rad 8 saves time in record keeping. It 
gathers plan and treatment information on high capacity floppy discs, the 
fastest and most convenient storage media. O All the time you save can be 
devoted to more thorough planning and more precise treatment. Which 

means more efficient equipment utilization and improved patient care. 

L Contact EMI Therapy Systems Inc., 570 Del Rey, Sunnyvale, CA 94086 

(408) 245-3136; or EMI Medical Limited, Windsor House, Slough, Bucks, England. 


The Rad 8 console 
E includes a modern 
| plasma display 

| floppy disc stora ge, 
| acoustic pen data 

| entry system Kad & 
I5 supported by the 
professions most 
extensive software 
library EMI is à 
total therapy 
company, offering 
linear accelerators 
isodose plotters 
and other therapy 
eauipment 















Hanley Space Saver X-Ray and Medical Record Cabinets 
are installed in most hospitals in America. 


Top quality and low price is the reason. 
$ compartment with doon—$1?9.50 
5 compartment iess doors—$171.50 


Brochure F.O.B. Factory 
AMERICA'S LARGEST DISTRIBUTOR OF X-RAY CABINETS 


HANLEY MEDICAL EQUIPMENT CO. 
5414 South Grand X-Ray Division St. Louis, Mo. 6311! 
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_ Computer 
Applications 
in Radiation 
Oncology 


mena A e reri DAA, it rm ema ariete trn 


Proceedings of the Fifth 
International Conference 
on the Use of Computers 

in Radiation Therapy 


Edward S. Sternick, editor 





BEEN E TTT NNT ne NT 


Bind Your 
Journal Issues 
Into Valuable 

Vigilant Volumes 


Pertinent information you sometimes desperately need is too often 
in the Journal issue you cannot find. Single copies have a way of 
getting lost, misplaced or destroyed. It is better for you to let us 
permanently bind each journal into semi-annual or annual volumes 
—then your reference source is always complete, organized and 
instantly at your service. We call them "Vigilant Volumes’; they 
so carefully store and provide on instant notice so much knowl- 
e edge of timely value. 


The cost per “Vigilant Volume," by official commission from the 
journal publishers is but $5.95 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journal 
name and special insignia-—plus your name stamped in gold leaf. 
"Vigilant Volumes" are handsome library additions too, real con- 
versation pieces. These volumes are bound in the authorized colors. 


HOW TO ORDER 
Simply ship your journal issues to us via parcel post, together with 
your name, address, AND REMITTANCE, at $5.95 per volume. 
Within 45 days after receipt, bound volumes will be shipped to you. 
Price subject to change without notice. Please remit 504 per volume 
for return transportation and handling. 


PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Ltd. 


(Authorized Binders of Ail Journals) 
4440 W. Roosevelt Rd. 
Chicago, lilinois 60624 











With computer technology becoming increasingly impor- 
tant to the theory and clinical practice of cancer treat- 
ment and management by radiation, one hundred and 
forty physicists, radiotherapists, computer scientists, and 
manufacturers’ representatives from eighteen countries 
gathered at Dartmouth College in August 1974 to ex- 
change experiences and learn about the latest computer 
techniques and hardware. The proceedings comprise" 
sixty papers on such topics as control of patient flow 
and records, automation and verification, treatment- 
planning systems, cell-population models and parameters, 
computer validation and documentation, and establish- 
ing an international radiotherapy data bank. The book 
details the philosophy and financing involved in plan- 
ning a comprehensive departmental radiotherapy com- 
puter system. It describes the algorithms developed for 
treatment planning for the newer modalities of pi-mesons, 
electrons, neutrons, and "dynamic treatment" and pre- 
sents in-depth discussions of such relevant biological 
considerations as NSD, CRE, cell kinetics, and dose- 
volume relationships. Also included are sixty abstracts 
encapsulating the current activity of the registrants. By 
bringing together the detailed proceedings of this impor- 
tant conference, the book serves as the latest and most 
comprehensive survey of the present state of computer 
accplications in radiation oncology. 


University Press of New England 
Box 979, Hanover; New Hampshire 03755 
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For the first time in CT scanning, 
the Syntex System 60™ makes it possi- 
ble to au. or triple your patient 
throughput without adding complete 
new systems. 

Each functional component of 
the Syntex System 60— data collection 
(patient scanning), data processing 
and image display — is independent, 
complete with its own minicomputer, 
capable of handling expanded pro- 
grams and peripherals. You can add 
additional data collection units as your 
patient load increases, add more 
sophisticated software and accessories 
to keep pace with the state of the art. 
You can periodically upgrade 





your CT scanning capability with mini- 
mum expense and downtime. 

The Syntex System 60 handles 
three patients simultaneously: While 
Patient C is being scanned, data from 
Patient B is being processed and the 
radiologist is analyzing scans from 
Patient A. No other system now avail- 
able offers so much potential for 
increased patient volume. 

The three discrete components 

can be located in different rooms, 
different buildings, even different cities 
through a telecommunications tie-up. 
Several institutions can share the same 
processor, acquiring a CT capability 


A division of Syntex Analytical Instruments, Inc. 10040 Bubb Road, Cui 


without buying a complete system. 
When service is ba pe on one unit, 
there's no need to shut down the 
whole system. 

Call or write today for full 
details on Syntex System 60 Full Body 
and Head Scanners, the only CT scan- 
ners with the built-in flexibi lily to keep 
pace with expanding 
technology. The CT 
scanners designed with 
your future in mind. 
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Varian... The Right Company 





for the Times. 


varian 


Today’s remarkable growth in the capability 
and complexity of advanced medical 
systems makes Varian the right company 
for the times, a company that can deliver 
tomorrow’s medical systems today, just 

as it has for the past 15 years! Since 1961, 
Varian has built a worldwide reputation 

for leadership in high-technology 

medical products. 


A diversified international corporation at 
the forefront of the electronics industry, 
Varian leadership in advanced therapeutic 
and diagnostic medical systems comes 
from its established depth of expertise in 
the fundamental technologies forming 
these systems. Varian was an early leader 
in the development of electron linear 
accelerators for radiation therapy, resulting 
in today’s Clinacs? the most widely 
accepted radiation therapy accelerators in 
the world. Comparable leadership in CT 
scanners, real-time ultrasound and clinical 
computation systems is already producing 
the diagnostic equipment of choice for 
tomorrow. 


Clearly, the right company for the times, 
Varian’s continuing record of creative 
engineering, commitment, and technological 
depth assure superior therapeutic and 
diagnostic systems for both today 

and tomorrow! 
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Delivering the Future in CT Imaging Today 


Varian's Whole-Body CT scanner, now in production, is engineered for 
tomorrow's state of the art in CT imaging. Anticipating the future, Varian has 
incorporated three important design features: continuous, non-stop gantry 
rotation; an extremely powerful Varian V-76 computer system; and an extra 
large patient aperture. These features plus the superior head and body images 
already achieved on the Varian CT Scanner, project it far beyond the 
dimensions of current CT technology. 


Design Features of the Future 

6-Second Scan. The Varian CT Scanner collects over 108,000 data points through 360° in six seconds. It uses a 
pre@sely collimated fan beam detected by a Varian-designed linear array of 301 optimized Xenon-Krypton detectors. 
Continuous Rotation via Slip Ring. The slip ring construction allows simple, trouble-free continuous gantry rotation for 
single or multiple rotation examinations or, as a standard feature of the Varian unit, triggered physiological gating of 

data collection. 

Customized Scanning. By virtue of the power and speed of the Varian V-76 computer, the operator can easily adjust 
pixel size, field size, algorithm parameters or other major system parameters at the control console to achieve optimum 


displays for a variety of clinical situations. Optimization can be carried out virtually simultaneously with data collection and 

reconstruction of images. — aa 

90 cm (36") Diameter Patient Ape , Ihe extra large patient aperture gives unique flexibility in patient positioning. 
nem b. OS C s "ir p- scann na E Lh 


and use of clinical acces: 
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Varian Radiation Division 


Abdominal scan showing both Lower abdominal scan follow- Scan through the hila of both 611 Hansen Way, 
kidneys and extensive gas in ing lymphangiogram demon- kidneys showing renal vascu- Palo Alto, CA 94303 


the intestines. Note calcium in  strating opacified lymph nodes. lature. Note gall bladder. Phone: 415/493-4000 
the wall of the aorta. 





Introducing Kodak Min-R products 
for mammography. 


Increased speed... 
reduced exposure. 


In breast x-ray examinations, Two new Kodak products 
id the eed represent an important advance 
Consi er Sp — in early breast cancer detec- 
consider the patient exposure, tion: Kodak Min-R film and 
consider the technic flexibility. nodal AEs Seer 
Compared with any other 

Kodak film/screen combina- 
tion for mammography, Min-R 
products provide the fastest 
speed, with equal or better 
image sharpness. 

Because of the imaging 





characteristics of Min-R screen 
and film, minute structural de- 
tail is imaged sharply. Excellent 
low-density contrast in the film 
emulsion enhances the imaging 
of detail (calcifications and 
fibrous structures), particularly 
in the thick areas of the breast 
which are inherently low in 
subject contrast. 

Increased speed of Min-R 
products permits added technic 


flexibility. Options include: use 
of shorter exposure times to 
minimize motion unsharpness, 
use of smaller focal spots or 
longer focus-film distances for 
improved image geometry. 
Through careful selection of 
technic, use of Kodak Min-R 
screen and film can also 
lengthen tube life. 

Your Kodak Technical 
Sales Representative can give 


B. 


you details on Kodak Min-R 
products. Or if you prefer, ask 
your medical x-ray products 
dealer for more information. 
Or write: Eastman Kodak 
Company, Department 740.B. 
Rochester, New York 14650. 
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The many 
applications of 
Renografin-60 


Diatrizoate Meglumine and 
Diatrizoate Sodium Injection 


U.S.P 








Count them: 


1. Drip infusion pyelography 

2. Excretion urography (direct ILV. 

3. Peripheral arteriography 

4. Venography 

9. Cholangiography—operative, T-tube', 
and percutaneous transhepatic 

6. Splenoportography 

7. Arthrography 

8 

9 















. Discography 
. Cerebral angiography 


T depicted 
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*For dosage and administration recommendations, 
see package insert. 
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Please see following page for brief summary. 








RENOGRAFIN*-60 
Diatrizoate Meglumine and Diatrizoate Sodium Injection U.S.P. 


CONTRAINDICATIONS: Contraindicated in persons hypersensitive to salts 
of diatrizoic acid. Urography is contraindicated in patients with anuria. A 
prothrombin time below 50% and evidence of coagulation defects are 
contraindications to percutaneous transhepatic cholangiography anc 
splenoportography. When splenectomy iS contraindicated. splenopor- 
tography should not be performed since complications of the procedure 
make splenectomy necessary at times. Significant thrombocytopenia and 
any condition which may increase the possibility of splenic rupture are 
contraindications to splenoportography. Arthrography is contraindicated 
if infection is present in or near the joint. Discography is contraindicated if 
there is infection or open injury near the region to be examined 
WARNINGS: A definite risk exists with the use of contrast agents in 
excretion urography in patients with multiple myeloma. There has been 
anuria with progressive uremia, renal failure and death. This risk of the 
procedure in these patients is not a contraindication; however, partial 
dehydration in preparation for study is not recommended since it may 
predispose for precipitation of myeloma protein in renal tubules. No 
therapy, including dialysis, has been successful in reversing this ef- 
fect. Myeloma should be considered in persons over 40 before under- 
taking urographic procedures. 

in cases of known or suspected pheochromocytoma, if the physician feels 
that the possible benefits outweigh the considered risks, radiopaque mate- 
rials should be administered with extreme caution; however, an absolute 
minimum of material should be injected, the blood pressure should be 
assessed throughout the procedure, and measures for treating a hyperten- 
sive crisis should be available. 

Contrast media may promote sickling in homozygous individuals when 
injected I. V. or intra-arterially. Although a history of sensitivity to iodine per se 
or to other contrast media is not an absolute contraindication, administration 
of diatrizoate requires extreme caution in such cases. Perform thyroid func- 
tion tests prior to administration of this preparation since iodine-containing 
contrast agents may alter the test results. Avoid accidental introduction of 
this preparation into the subarachnoid space since even small amounts may 
produce convulsions and possible fatal reactions. 

Perform cerebral angiography with special caution in extreme age, poor 
clinical condition, advanced arteriosclerosis, severe arterial hypertension, 
cardiac decompensation. recent cerebral embolism, or thrombosis. Per- 
form urography with extreme caution in persons with severe concomitant 
hepatic and renal disease. 

Usage in Pregnancy: This preparation should be used in pregnant pa- 
tients only when the physician deems its use essential to the welfare of the 
patient since safe use during pregnancy has not been established. 
PRECAUTIONS: Diagnostic procedures involving use of conirast agents 
should be performed under the direction of personnel with orerequisite 
training and a thorough knowledge of the particular procedure. Appropriate 
facilities should be available for coping with situations which may arise as a 
result of the procedure and for emergency treatment of severe reactions to 
the contrast agent itself; competent personnel and emergency facilities 
should be available for at least 30 to 60 minutes after 1. V. administration 
since delayed reactions have been known to occur. These severe life- 
threatening reactions suggest hypersensitivity to the contrast agent. A per- 
sonal or family history of asthma or allergy or a history of a previous reaction 
to a contrast agent warrants special attention and may predict more accu- 
rately than pretesting the likelihood of a reaction although not the type nor 
severity of the reaction in the individual, The value of any pretest s question- 
able. The pretest most performed is the slow I. V. injection of 0.5-1.0 ml of the 
preparation prior to injection of the full dose; however, the absence of a 
reaction to the test dose does not preciude the possibility of reaction to the 
full diagnostic dose. Should the test dose produce an untoward response. 
the necessity for continuing the examination should be carefully re- 
evaluated: if deemed essential, examination should proceed with all possi- 
ble caution. In rare instances, reaction to the test dose may be extremely 
severe: therefore, close observation and facilities for emergency treatment 
appear indicated. 

Renal toxicity has been reported in a few patients with liver dysfunction 
who were given oral cholecystographic agents followed by urographic 
agents; therefore, if known or suspected hepatic or biliary disorder exists, 
administration of Diatrizoate Meglumine and Diatrizoate Sodium injection 
U.S.P. should be postponed following the ingestion of cholecystographic 
agents. Exercise caution with use of contrast media in severely debilitated 
patients and in those with marked hypertension. When percutaneous 
techniques are used, bear in mind the possibility of thrombosis. Consider 
the functional ability of the kidneys before injecting Diatrizoate Meglumine 
and Diatrizoate Sodium Injection U.S.P. Contrast agents may interfere with 
some chemical determinations made on urine specimens: therefore. collect 
urine before or two or more days after administration of the contrast medium. 

in peripheral arteriography, hypotension Or moderate decreases in 
blood pressure seem to occur frequently with intra-arterial (brachial) injec- 
tions; this is transient and usually requires no treatment; monitor. blood 
pressure during the immediate 10 minutes after injection. In excretion 
urography, adequate visualization may be difficult or impossible in uremic 
patients or others with severely impaired renal function (see Contraindica- 
tions). Consider the increased osmotic load associated with drip infusion 
pyelography in presence of congestive heart failure. The diuretic effect of 
drip infusion pyelography may hinder assessment of residual urine in the 
bladder. Do not exceed recommended rate (40 ml/min.) of infusion. In 
operative and T-tube cholangiography, inject the contrast agent slowly to 
prevent extravasation into peritoneal cavity and to minimize reflux flow into 
pancreatic duct which may result in pancreatic irritation. in percutaneous 


transhepatic cholangiography, aspirate as much of the contrast agent as 
possible on completion of successful films to reduce possibility of bile 
leakage and consequent peritonitis. For 24 hours after the procedure care- 
fully and constantly monitor all patients for signs of internal hemorrhage or 
bile leakage: if these complications are recognized immediately, remedial 
measures can be instituted promptly with minimal increase in morbidgy. 
Percutaneous transhepatic cholangiography should be reserved for jaun- 
diced patients who are not good candidates for surgery when requisite 
information has not been obtained with ordinary studies since the procedure 
is not without risks; attempt the procedure only when competent surgical 
intervention can be obtained promptly if needed. in splenoportography, 
manipulations which will prolong the time the needie is in the spleen should 
be avoided since this may contribute to postpuncture bleeding and sub- 
capsular extravasation of the contrast agent. Following splenoportography. 
closely observe the patient for 24 hours for signs of internal bleeding; patient 
should lie on his left side for several hours. Leakage of up to 300 ml. of blood 
from the spleen is apparently not uncommon, fatal hemorrhage has oc- 
curred warely. Blood transfusions and, rarely, splenectomy may be required. 
in discography, postpone the procedure if an infection (including U.R.TL. in 
cervical discography) or open injury is present near the region to be 
examined to minimize possible introduction of infection. Disk infection has 
occurred after discography; therefore, care should be taken to preciude 
contamination and resultant disk infection. Contamination may be intro- 
duced into the disk if care is not taken to avoid puncturing the esophagus 
during cervical discography. If the needie becomes barbed by contact with 
bone (the two-needie technique helps reduce this hazard), rupture of the 
disk may occur; this is highly unlikely if the procedure is performed carefully. 
ADVERSE REACTIONS: Nausea, vomiting, flushing. or a generalized feel- 
ing of warmth are the reactions seen most frequently with. intravascular 
injection. Symptoms which may occur are chills, fever, sweating, headache, 
dizziness, pallor, weakness, severe retching and choking, wheezing, à rise 
or fall in blood pressure, facial or conjunctival petechiae, urticaria, pruntus, 
rash, and other eruptions, edema, cramps, tremors, itching, sneezing, lac- 
rimation, etc. Antihistaminic agents may be of benefit; rarely, such reactions 
may be severe enough to require discontinuation of dosage. Severe reac- 
tions which may require emergency measures (see Precautions) are a 
possibility and include cardiovascular reaction characterized by peripheral 
vasodilatation with hypotension and reflex tachycardia, dyspnea, agitation, 
confusion, and cyanosis progressing to unconsciousness, An allergic-like 
reaction ranging from rhinitis or angioneurotic edema to laryngeal or bron- 
chial spasm or anaphylactoid shock may occur. Temporary renal shutdown 
or other nephropathy may occur. Temporary neurologic effects of varying 
severity have occurred in a few instances particularly in cerebral angtog- 
raphy. There have been a few reports of a burning or stinging sensation Or 
numbness. of venospasm or venous pain, and of partial collapse of the 
injected vein. Neutropenia or thrombophiebitis may occur. 

Adverse reactions as a consequence of excretion urography have in- 
cluded cardiac arrest, ventricular fibrillation, anaphylaxis with severe asth- 
matic reaction, and flushing due to generalized vasodilation. Cerebral 
angiography has caused temporary neurologic complications such as 
induction of seizures (particularly in patients with convulsive disorders), 
confusional states or drowsiness, transient paresis, coma, temporary dis- 
turbances in vision, or seventh nerve weakness. During peripheral ar- 
teriography, hemorrhage from puncture site, thrombosis of the vessel, and 
brachial plexus palsy (following axillary artery injection) have occurred. 
Complications (in an estimated 4 to 6% of cases) of percutaneous trans- 
hepatic cholangiography include bile leakage (more likely in presence of 
complete obstruction due to carcinoma) and biliary peritonitis, gallbladder 
perforation, internal bleeding, gram-negative bacterial septicemia, and ten- 
sion pneumothorax from inadvertent puncture of diaphragm and lung. Dur- 
ing splenoportography, intraperitoneal extravasation of the medium may 
cause transient diaphragmatic irritation or mild to moderate transient pain 
which may sometimes be referred to the shoulder. periumbilical region, or 
other areas; accidental pneumothorax (because of proximity of pleural 
cavity) may occur. Arthrography may induce joint pain or increase existing 
pain (usually immediate and transient but may be delayed or prolonged up 
to 24 hours) particularly with large doses and extravasation of medium into 
soft tissue surrounding the joint. Lipid-like histiocytes have been found in 
tissue removed following arthrography. The technique of discography may 
be painful particularly when disk pathology exists; pain on injection may also 
be related to volume of the dose; the nature of the disk pathology or 
extravasation of the medium may cause referred pain. 

Bear in mind the possibility of thrombosis or of other complications due to 
mechanical trauma when any percutaneous technique is used. 

For full information, consult package insert. 

HOW SUPPLIED: Renografin-60 (Diatrizoate Megiumine and Diatrizoate 
Sodium Injection U.S.P.) is a sterile aqueous solution providing 52% dia- 
trizoate meglumine and 8% diatrizoate sodium: the solution contains ap- 
proximately 29% (288 mg./ml.) bound iodine, 0.3296 sodium citrate (buffer), 
0.04% edetate disodium (sequestering agent); the solution contains approx- 
imately 3.76 mg. (0.16 mEq.) sodium per mi. Available in 10, 30, and 50 ml. 
single-dose vials and in 100 mi. single-dose bottles. 
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ANATOMICO-ROENTGENOGRAPHIC STUDIES OF THE 
SPINE (3rd Ptg.) by Lee A. Hadley, Syracuse Memorial 
Hospital, Syracuse, New York. Over 900 roentgenographic 
images are coordinated with actual anatomical conditions in 
this atlas. Of particular practical interest are the longitu- 
dinal follow-up studies of patients. These show the anatom- 
ical effect incidental to trauma and resultant changes 
thereto which were observable upon subsequent examina- 
tion. These cases were followed for periods varying*from 
five to twenty-six years. The broad scope of study is 
revealed in the contents which includes development of the 
spine, disturbances of development, the cervical spine, 
vertebral arteries, posterior spinal articulations with inner- 
vation studies, spinal curvatures, infective spondylitis, 
tumors and tumorous conditions. 76, 560 pp. (6 3/4 x 9 
3/4), 644 iL, $19.75 


PALEOPATHOLOGICAL DIAGNOSIS AND INTERPRE- 
TATION: Bone Diseases in Ancient Human Populations by 
R. Ted Steinbock, Harvard Medical School, Boston. Fore- 
word by T. Dale Stewart. The author provides a systematic 
approach for diagnosing bone lesions in excavated skeletal 
series and interpreting the significance of such diseases in 
ancient human populations. Chapters discuss the biology 
and gross anatomy of normal bone to aid in understanding 
the bone changes produced by pathological conditions. The 
major traumatic, infectious, nutritional, metabolic, degener- 
ative and neoplastic diseases of bone are covered. 76, 440 
pp., 274 il., 16 tables, $22.75 


THE ADULT POSTOPERATIVE CHEST by Myron Mela- 
med; Florencio A. Hipona, Harvard Medical School, Boston; 
Carlos J. Reynes, Loyola Univ., Maywood, Illinois; Walter 
L. Barker, Univ. of Illinois, Chicago; and Santiago Paredes, 
Boston Univ. School of Medicine, Boston. Foreword by 
Hiram T. Langston. This study of adult pulmonary and 
cardiovascular radiography after surgery systematically 
assesses the extraneous factors imposed upon x-ray film by 
the surgical act. The book offers an atlas against which 
problem pictures can be compared for quick identification. 
Brief comments about behavior of the pleura, lung redistri- 
bution and postoperative function are included. '76, 396 
pp., 578 il., 1 table, $31.50 


THE BASIC PHYSICS OF RADIATION THERAPY (2nd 
Ed.) by Joseph Selman, Univ. of Texas, Austin. The 
emphasis of the new edition has shifted from kilovoltage to 
megavoltage radiation to keep pace with a rapidly changing 
field. The text itself has been almost completely rewritten. 
New information on electron beam therapy, radiotherapy 
with heavy particles, and neutron and negative beam ions is 
featured. Chapters on radionuclides are now more compre- 
hensive and sections on radiation protection are expanded. 
An example of computation of protective wall barriers is 
also included to meet the radiotherapist's need for a basic 
understanding of this process. '76, 768 pp., 356 iL, 66 
tables, $25.75 


THE MONOCLONAL GAMMOPATHIES: Multiple Mye- 
loma and Related Plasma-Cell Disorders by Robert A. Kyle 
and Edwin A. Bayrd, both of Mayo Clinic and Mayo 
Foundation, Rochester, Minnesota. Foreword by I. Newton 
Kugelmass. Current and comprehensive, this reference 
source begins with a classification of monoclonal gammop- 
athies and a description of the immunoglobulins. Methods 
for screening sera and urine with subsequent identification 
of a monoclonal protein are described. The text thoroughly 
presents the etiology, epidemiology, clinical and laboratory 
features, diagnosis, course and management of multiple 


myeloma, Waldenstrom's macroglobulinemia, heavy chain 


diseases, amyleidosis and benign monoclonal gammopathy. 
76, 432 pp., 97 il., 79 tables, $36.75 


UROLOGICAL RADIOLOGY OF THE ADULT MALE 
LOWER URINARY TRACT: Anatomy, Physiology, Pa- 
thology and Sequelae, Diagnosis and Management by R. W. 
McCallum and V. Colapinto, both of St. Michael's Hospital, 
Toronto, Ontario, Canada. Radiological diagnostic criteria 
are provided for the preoperative and postoperative patient. 
The authors have indicated their procedural methods and 
operative results. Numerous radiological procedures are 
outlined describing the examination of the lower urinary 
tract. Although primarily directed toward residents in 
radiology and urology, practitioners of these specialties will 
also find much useful information in this book. WO. 347 
pp. (6 3/4 x 9 3/4), 248 iL, 2 tables, $35.50 


THE RENAL UPTAKE OF RADIOACTIVE MERCURY 
(197HgCI^): Method for Testing the Functional Value of 
Each Kidney, Technique- Results- and Clinical Application 
in Urology and Nephrology edited by Claude Raynaud, 
Service Hospitalier Frederic Joliot, Orsay, France. Fore- 
word by Pierre Royer. (41 Contributors) The first chapters 
of this text describe techniques of uptake measurement and 
simplified systems of external counting, scanners or gamma 
cameras, and specific problems associated with the deep 
position of the kidney or Hg metabolism. The rest of the 
book discusses the normal values of Hg renal uptake and 
the results obtained in patients. '76, 248 pp., 110 iL, 47 
tables, $22.75 


ADMINISTRATION OF A RADIOLOGY DEPARTMENT: 
Hints for Day-to-Day Operation by Murray L. Janower, The 
St. Vincent Hospital, Worcester, Massachusetts. To demon- 
strate that the application of common sense and sound 
business management principles to a radiology department 
will result in a marked improvement in its day-to-day 
operation is the purpose of this volume. Specific attention 
has been given to the methods used in handling patients, 
functions of technologists, the establishment of a quality 
control program, efficient production of radiological re- 
ports, methods of film interpretation, darkroom operations 
and functions of a file room. '76, 72 pp.. & il, 7 tables, 
$7.50 


Orders with remittance sent, on approval, postpaid 
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Elscint's Scanex system. 


Highly diagnostic images | 
at lower radiation doses. 


Elscint means advanced 
Computerized Axial Tomography. 
Extremely clear images with lower 
radiation dose reduce patient 
exposure. But there's more to 
safety than lower dose per scan: 
The Scanex* Variable Axis 
Positioning feature often reduces 
the number of scans required. 
Because fewer slices may be 
necessary per study, combined with 
lower dose per scan, less radiation 
may be delivered to the patient. 


Time economy is important, too. 
Under-ten-second scan time reduces 


ELSCIRT SCAR 


A 20-year-old female with Dandy Walker Syndrome. 
13 mm slice taken through enlarged ventricles visualizing 


the shunting catheter. 
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ELSCINT » SCAN-EX 


' Slice through abdomen 0.4 Rads. 


*Patents applied for 






É DIAGNOSTIC COMMENTS 


WAITS FOR COMMAND 


likelihood of patient movement. Less 


patient movement, fewer artifacts. 
And the Scanex system's rapid 
reconstruction produces complete 
images in only ten additional 
seconds. This speed yields higher 
patient throughput, resulting in a 
higher ratio of tests-per-dollar. 


Elscint doesn't stop once the system 
is delivered. Training and break-in 
problems are virtually eliminated 
because every Scanex system comes 
with the services of an Elscint 
systems engineer who is on your 
premises daily for a full year. 
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39-year-old male with parieto-occipital lesion and marked 
surrounding edema. Lesion was enhanced by injection of 
contrast material. 
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ELSCIHT ^ SCAN<EX 


Slice through chest. 0.4 Rads. Simultaneous dual-window 


Without extra charge. He is responsible 
for smooth operation of your Scanex 
system and for training your staff. 


The Scanex system is available with 
a wide choice of operational 
peripherals, broadening its 
applicability to virtually any 
requirement. Scans can be displayed 
in color for improved interpretation 
and diagnosis, or in 64 gray-scale 
levels. images may be preset for 
minification or magnification, stored 
on tape or discs, photographs — 

or even transmitted over telephone 
lines for remote consultation. 
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presentation showing details in both heart and lungs. 
Note delineation of bronchi cross sections and clear 
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Competition 





0.5 Rads. 1.3 Rads. 







0.3 Rads 





0.8 Rads. 






Compare for yourself. 
Check the competition and a € 


fill in the blanks for a clear ics NG a 

picture of Scanex system e Cl | 

performance. 138-160 Johnson Avenue, Hackensack, N. J. 07602 
Telephone: (201) 487-5885 


"When quality counts .. . count on Elscint” 














A more efficient 


radiology department. 
Complements of Sakura. 


To complement your X-ray equipment, rely on the 
full line of accessories by Sakura. Because when - 
film, intensifying screens, cassettes ahd processors 
are designed to work in harmony, high quality 
radiographs flow from darkroom to radiologist 

in the shortest possible time. Life saving speed 

is attained without sacrificing quality of image. 


Sakura film... 


demonstrates superior radiographic characteristics 
for all body regions. Its high contrast and fine 
detail, with low-grain profile, assures optimum 
performance, even in high voltage applications. 
And, it exhibits a very high stability against widely 
varying developing conditions. 


Sakura intensifying screens... 


offer high contrast over a long life, and allow 
reduced radiation with minimal loss in resolution. 
Especially effective in the higher voltage range, 

all have Sakura's specially engineered coating that 
guarantees superior performance, even after years 
of continual use. 


Sakura cassettes... 

are available in flat or curved shapes, with standar 
strap-type release or the unique, Sakura push-relee 
opening. Easy to operate, lightweight and compact 
their unique light-lock feature helps eliminate cost 
retakes. And they assure optimum screen-to-film 
contact. Their durability lets them give you years o 
trouble-free service. 





Intensifying screens 


Cassettes 













Sakura processors... 


feature rapid operation and compact design. 







e 
The New QX-130 Ultramatic processor provides 
2 or 3⁄2 minute processing and fully automatic 


operation. It's ideal for special procedure rooms, 
ORs and private offices. 


The heavy-duty QX-1200 features 90 second or 
31^ minute developing time, plus fully automatic 
operation. It handles up to 500 mixed sheets an 
hour, requiring only 512 feet of floor space. 












Both processors are adaptable for either sheet or 
roll film, and both are manufactured to rigid 
specifications, ensuring trouble-free operation. 








The full complement of Sakura accessories. It 
assures quality X-rays and a more efficient, 
cost-effective radiology department. To find out 
more, see your local Sakura representative. Or write 
on your letterhead for detailed literature, 
compliments of Sakura. Partner to the medical 
profession since 1934. 















Sakura Medical Corporation 
Radiographic Film and Instrumentation 


57 Bushes Lane, Elmwood Park, New Jersey 07407 
(201) 794-0800 










SAKURA 






QX-1200 Processor 







New QX-130 Processor 
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The advantages of not buying 
x-ray equipment from a fat cat. 
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Tsk, Tsk. Our giant manu- 
facturers have developed a 


Often more sensitive to their 
own bureaucratic needs than 


Often innovative only in terms 
of extra bulk and extra expense. 
AMRAD offers you another 


With a superb line of x-ray 
equipment built entirely under 
one roof, entirely in the U.S. 
With a design approach 
that pays attention ; 
to such things as 
minimum space, 










and extra operator 


touch of corporate corpulence. 


to the needs of their customers. 


alternative — one of extra value. 
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plug-in installation s Vif 


conveniences. With ingenious 
options that let you add mam- 
mographic and tomographic 
capabilities to a basic radio- 
graphic room —at a fraction 
of the usual cost. 

* That alternative has proved 
so popular, that AMRAD is 

no longer a little x-ray company 
— but it's still a lean x-ray 
company. About 500 units are 
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now installed and functioning 
flawlessly. The AMRAD line 
is expanding rapidly. Now with 
a remarkable new fluoroscopic 
room that’s going to set another 
new standard in the industry. 
It’s something you should know 
more about. 

Before you buy any more 
equipment from a fat cat. 


AMRAD 


AMERICAN RADIOLOGIC 
SYSTEMS, Inc. 
2055 N. Janice Ave. 
Melrose Park, ill. 60160 
(312) 865-2600 
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For Double Contrast Stomachs, 


"E-Z-HD 


High Density with High Flui 
Barium Sulfate for Suspension 


Double contrast radiography appears to 
offer the potential for significant 
improvements in diagnostic accuracy. 











Double contrast studies of the stomach 
best demonstrate the surface pattern of 
the stomach (areae gastricae). This leads 
to improved detection of superfical 
erosions and ulcers, malignancies, 
polyps and other benign tumors, and 
ulcer scars. 


E-Z-HD barium sulfate provides the basic 
ingredient necessary for good double 
contrast of the stomach. 


The higher the density of the barium 
suspension, the better the coating, 
E-Z-HD allows for the highest density 
suspension of any commercial product 
on the market today: 85% w/w, 250% 
w/v. E-Z-HD achieves this density while 
remaining fluid for ease of administration. 


e High density 

* High fluidity 

e Palatable 

e Unit dose convenience. 
E-Z-HD — The barium for the double 
contrast examination of the stomach 
and duodenum. 





Note the Demonstration of Superficial Erosions 


Optimal Density & Fluidity for the Modern 
Double Contrast Examination of the 
Stomach and Duodenum 


Refrences: For Further Information Write: 
David W. Gelfand: The Japanese-Style Double Contrast, Exami- 
nation of the Stomach, Gastrointest Radiol. 1, 7-17 (1976) 


igor Laufer: The Diagnostic Accuracy of Barium Studies of the E.7-EM 7 Portland Ave. 


Stomach and Duodenum - Correlation with Endoscopy 


Radiology 115: 569-573, June 1975 | Westbury, New York 11590 
Roscoe E. Miller: The Air Contrast Stomach Examination: an (51 6) 333-8230 


overview. Radiology 117:743-744 Dec. 1975 










This new pole adds height to the vaulters record, — «4 


because it is made of carbon fiber reinforced 
plastic (CFRP). The same material is used in 
Schonander's new front compression plate for 
AOT and Puck cutfilm changers. 


CFRP is the result of new material 
technology, and may well become the 
material of the future. It features 
properties such as tensile strength 
greater than that of steel and the 
ability to survive millions of tensile or 
bending cycles. These characteristics 
together with CFRP's very low x-ray 
attenuation are now a benefit to 
radiology. e 





Materials previously used in 
filmchanger front plates have 
always been compromises. Bakelite 
has low x-ray attenuation but poor 
screen/film contact at higher 
exposure rates. Aluminum 
provides perfect screen/film 
contact, but at the cost of 
higher x-ray attenuation. 


After years of re- 
search, conducted in 
close co-operation 
with the manufac- 
turer of CFRP... 
Elema-Schonander 
proudly presents... 



























Schonander... 
and reach new 


THE UNCOMPROMISING 
COMPRESSION PLATE... 

for AOT and Puck filmchangers. 
A plate which combines very low 
x-ray attenuation with perfect 
screen/film contact. The result is 
excellent image contrast and 
optimum resolution at all exposure 
rates, lower kV, less patient 
radiation, less scatter, less fog, 
and greater freedom in optimi- 

zation of exposure technique. 


The new carbon fiber compression 
plate is a significant advancement in 
radiology, and is a standard feature in 
all new AOT-S and Puck filmchangers. 
Most changers now in use can be 
retrofitted with this uncompromising 
compression plate. 


Be sure to 
specify 


heights in | 
angiographic | 
results. 





When a better idea L ! vA 
in film changers comes along, | "t 


it will come from us. Up wu 


elema-schonander 





The secret tojenhanced 
angiographic results 





After two weeks time, even the 
most attentive student does not 
retain more than 2596 of the 
material presented by a good. 
teacher. 

That's why guided self- 
instruction is such a valuable tool 
for today's medical student and a 
substantial aid to teachers. 

To stimulate your students' 
appetite to acquire more informa- 
tion, Dr. Lucy Frank Squire and 
Dr. Ali ice Ettinger have created- 16 


instructional hours of 568 slides and 


16 correlated tap: 


Radiology seminars are problem- 
solving in orientation. They are 
designed for 4 to 6 students and 


cover the chest, heart, mediastinum, 


abdomen, gastrointestinal pm 
and urinary tract in a complete 
audio-visual program that allows 
students to learn and restudy the 
material at will. 

The equipment needed to use 
these materials is very simple. Any 
standard cassette tape recorder is 
suitable and any 35mm slide 
projector will hold the durable 


now availa 
Ride 


2 1 2.493.360 - 


Aiso available in a Frer 
edition to be 
Now RE 


i10 
Ulreich, M.D. and Lucy 
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— Excellent image quality 
— Rapid visualization of renal pelvis, ureters, and bladder...maximal opacification 
of renal passages may begin as early as 5 minutes after injection 
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Aortography Selective rena! arteriography Pediatric angiocardiography oelective 
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selective coronary Left ventriculography performed 
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arteriography coronary arteriography 


Renografin-/6 


Diatrizoate Meglumine and 
"  Diatrizoate Sodium Injection U.S.P 
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npheral arteriography 


Velim vias e 


' dosage and administration recommendations. 
? package insert. 


zase see following page for brief summary. 


RENOGRAFIN'-76 
Diatrizoate Meglumine and Diatrizoate Sodium Injection U.S.P. 


Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium Injec- 
tion U.S.P.) is supplied as a sterile, aqueous solution providing 66% 
diatrizoate megiumine and 10% diatrizoate sodium with 0.32% sodium 
citrate as a buffer and 0.04% edetate disodium as a sequestering 
agent. The solution contains approximately 37% (370 mg ./mi.) bound 
iodine and approximately 4.48 mg. (0.19 mEq.) sodium per rl. 
CONTRAINDICATIONS: In patients with a hypersensitivity to salts of 
diatrizoic acid. Urography contraindicated in patients with anuria. 
WARNINGS: A definite risk exists with the use of contrast agents 
in excretion on in patients with multiple myeloma. There 
has been anuria with progressive uremia, renal failure and death. 
This risk of the procedure in these patients is not a contraindica- 
tion; however, partial dehydration in preparation for study is not 
recommended since it may predispose for precipitation of 
myeloma protein in renal tubules. No therapy, including dialysis, 
has been successful in reversing this effect. Myeloma should be 
considered in persons over 40 before undertaking urographic 
procedures. 

In cases of known or suspected pheochromocytoma, if the physician 
feels that the possible benefits outweigh the considered risks, 
radiopaque materials should be administered with extreme caution; 
however, an absolute minimum of material should be injected. the 
blood pressure should be assessed throughout the procedure, and 
measures for treating a hypertensive crisis should be available. 

Contrast media may promote sickling in homozygous individuals 
when injected I.V. or intra-arterially. Although a history af sensitivity to 
iodine per se or to other contrast media is not an absolute contraindica- 
tion, administration of diatrizoate requires extreme caution in such 
cases. Perform thyroid function tests prior to administration of 
Renografin-76 (Diatrizoate Meglumine and Diatrizoate Sodium injec- 
tion U.S.P.) since iodine-containing contrast agents may alter the test 
results. 

Weigh the inherent risks against necessity for performing angiocar- 
diography in cyanotic infants and patients with chronic pulmonary 
emphysema. In pediatric angiocardiography, a dose of 10 to 20 ml. 
may be particularly hazardous in infants weighing less than 7 kg.; this 
risk is probably significantly increased if these infants have preexisting 
right heart "strain," right heart failure, and effectively decreased or 
obliterated pulmonary vascular beds. Perform urography with extreme 
caution in persons with severe concomitant hepatic and renal disease. 
Perform selective coronary arteriography only in selected patients and 
those in whom expected benefits outweigh the procedural risk. Per- 
form selective visceral arteriography with extreme caution in presence 
of severe generalized atherosclerosis, specifically with plaques or 
aneurysms at level of iliac or femoral arteries. 

Usage in Pregnancy: Use Renografin-76 (Diatrizoate Meg!umine and 
Diatrizoate Sodium Injection U.S.P.) in pregnant patients only when the 
physician deems its use essential to the welfare of the patient since 
safe use during pregnancy has not been established. 
PRECAUTIONS: Diagnostic procedures involving use of contrast 
agents should be performed under the direction of personnel with 
prerequisite training and a thorough knowledge of the particular pro- 
cedure. Appropriate facilities should be available for coping with situa- 
tions which may arise as a result of the procedure and for emergency 
treatment of severe reactions to the contrast agent itself: competent 
personnel and emergency facilities should be available for at least 30 
to 60 minutes after I. V. administration since delayed reactions have 
been known to occur. These severe life-threatening reactions suggest 
hypersensitivity to the contrast agent. A personal or family history of 
asthma or allergy or a history of a previous reaction to à contrast agent 
warrants special attention and may predict more accurately than pre- 
testing the likelihood of a reaction although not the type nor severity of 
the reaction in the individual. The value of any pretest is questionable. 
The pretest most performed is the slow I.V. injection of 0.5 to 1.0 mi. of 
the preparation prior to injection of the full dose; however. the absence 
of a reaction to the test dose does not preclude the possibility of 
reaction to the full diagnostic dose. Should the test dose produce an 
untoward response, the necessity for continuing the examination 
should be re-evaluated. If deemed essential, examination should pro- 
ceed with all possible caution. In rare instances, reaction to the test 
dose may be extremely severe; therefore, close observation and 
facilities for emergency treatment are indicated. 

Renal toxicity has been reported in a few patients with liver dysfunc- 
tion who were given oral cholecystographic agents followed by uro- 
graphic agents; therefore, if known or suspected hepatic or biliary 
disorder exists, administration of Renografin-76 (Diatrizoate Meglu- 
mine and Diatrizoate Sodium Injection U.S.P.) should be postponed 
following the ingestion of cholecystographic agents. Consider the 
functional ability of the kidneys before injecting the contrast agent. Use 
cautiously in severely debilitated patients and in those with marked 
hypertension. Bear in mind the possibility of thrombosis when using 
percutaneous techniques. Since contrast agents may interfere with 
-some chemical determinations made on urine specimens. collect urine 
before or two or more days after administration of the contrast agent. 


In excretion urography, adequate visualization may be difficult or 

impossible in uremic patients or others with severely impaired renal 
function (see Contraindications). In aortography repeated intra-aortic 
injections may be hazardous; this also applies to pediatric angiocar- 
diography particularly in infants weighing less than 7 kg. (see Warn- 
ings). In peripheral arteriography, hypotension or moderate decreas®s 
in blood pressure seem to occur frequently with intra-arterial (brachial) 
injections; this is transient and usually requires no treatment. Monitor 
blood pressure during the immediate 10 minutes after injection. It is 
recommended that selective coronary arteriography not be performed 
for about 4 weeks after diagnosis of myocardial infarction: mandatory 
prerequisites to this procedure are experienced personnel, ECG 
monitoring apparatus, and adequate facilities for immediate resuscita- 
tion and cardioversion. 
ADVERSE REACTIONS: Nausea, vomiting, flushing, or a generalized 
feeling of warmth are the reactions seen most frequentiy with intravas- 
cular infection. Symptoms which may occur are chills, fever, sweating. 
headache, dizziness, pallor, weakness, severe retching and choking, 
wheezing. a rise or fall in blood pressure, facial or conjunctival 
petechiae, urticaria. pruritus, rash, and other eruptions, edema, 
cramps, tremors, itching, sneezing, lacrimation, etc. Antihistaminic 
agents may be of benefit; rarely, such reactions may be severe enough 
to require discontinuation of dosage. There nave been a few reports of 
a burning or stinging sensation or numbness, of venospasm or venous 
pain, and of partial collapse of the injected vein. Neutropenia or throm- 
bophiebitis may occur. Severe reactions which may require 
emergency measures (see Precautions) are a possibility and include 
cardiovascular reaction characterized by peripheral vasodilatation 
with hypotension and reflex tachycardia, dyspnea, agitation, confu- 
sion, and cyanosis progressing to unconsciousness. An allergic-like 
reaction ranging from rhinitis or angioneurotic edema to laryngeal or 
bronchial spasm or anaphylactoid shock may occur. Temporary renal 
shutdown or other nephropathy may Occur. 

Adverse reactions as a consequence of excretion urography include 
cardiac arrest, ventricular fibrillation, anaphylaxis with severe asthmat- 
ic reaction, and flushing due to generalized vasodilatation. Hisks of 
aortography procedures include injury to aorta and neighboring or- 
gans, pleural puncture, renal damage (including infarction and acute 
tubular necrosis with oliguria and anuria), accidental selective filling of 
right renal artery during translumbar procedure in presence of preexis- 
tent renal disease, retroperitoneal hemorrhage from translumbar ap- 
proach, spinal cord injury and pathology associated with syndrome of 
transverse myelitis, generalized petechiae, and death following 
hypotension, arrhythmia, and anaphylactoid reactions. In pediatric 
angiocardiography, arrhythmia and death have occurred. During 
peripheral arteriography, hemorrhage from puncture site, thrombosis 
of the vessel, and brachial plexus palsy (following axillary artery injec- 
tion) have occurred. During selective coronary arteriography and 
selective coronary arteriography with left ventriculography, transient 
ECG changes (most patients); transient arrhythmias (infrequent), ven- 
tricular fibrillation (from manipulation of catheter or administration of 
medium); hypotension: chest pain; myocardial infarction: transient ele- 
vation of creatinine phosphokinase (occurred in about 30% of patients 
tested); fatalities have been reported; hemorrhage, thfombosis, 
pseudoaneurysms at puncture site, dislodgment of arteriosclerotic 
plaques, dissection of coronary vessels, and transient sinus arrest 
have occurred due to the procedure. Adverse reactions in selective 
renal arteriography include nausea, vomiting, hypotension, hyperten- 
sion, and post-arteriographic transient elevations in BUN, serum 
creatinine and glucose. Complications of selective visceral arteriog- 
raphy include hematomas, thrombosis, pseudoaneurysms at injection 
site. dislodgment of arteriosclerotic plaques: other reactions may in- 
clude urticaria, hypotension, hypertension, and insignificant changes 
in renal function and liver chemistry tests. 

For full prescribing information. consult package insert. 

HOW SUPPLIED: Available in 20 ml. and 50 mi. single-dose vials and 
in 100 ml. and 200 ml. single-dose bottles. 
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How would you like a new 
market of two billion customers? 
The UN is creating it by helping 
developing nations develo 

Raw materials? The UN 
Development Program has 
unearthed mineral deposits worth 
over $40 billion. Iron. Bauxite. 
Copper. Manganese. Tin. 

You see, the UN is the only 
place where economic issues are 
dealt with on a worldwide basis. 
By helping countries grow, new 
markets are created. American 
business benefits from the 
increased demand for products and 
services. And these countries often 
become sources for much needed 
raw materials. 

Eighty percent of American 





contributions to the United Nations 
Development Program come 

back to the United States in the 
form of new business. 

Other things the UN does to 
help business? A UN commission 
is codifying laws of international 

ae so that i Importers and 
exporters will know exactlv what 
their rights are and when they 
should get paid. 

The UN protects vour work 
force too. It keeps track of diseases 


A Publi 









like flu so that inoculations can 
be prepared in time, preventing 
epidemics and absenteeism. For 
those of you who flv intei "nationally. 
the UN has made English the 
language spoken by all pilots and 
control towers. And who do you 
think regulates all international 
postage and telecommunications? 
The UN means business. 
American business should know. 
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Get the whole story, Send for a free booklet, | 
"Ihe You in the UNS Write to: United | 
Nations Association = U.S.A. 345 E, 46th 
| Street, New York, New York 10017 | 
| Name TONNERRE | 
| Address - | 
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Guidelines for Authors 


The American Journal of Roentgenology publishes 
original and timely contributions to the advancement of 
radiologic diagnosis and treatment. Although the content Is 
predominantly clinical in origin, laboratory investigations 
are accepted when their relevance to clinical practice iS 
demonstrable. Contributions are reviewed by two outside 
consultants and are accepted on condition that they are 
submitted only to this Journal and that they will not be re- 
printed or translated without consent of the Editor. State- 
ments within an article are the responsibility of the authors 
and not the Journal or its publisher. 

Address all manuscripts and correspondence to the 
Editor, Dr. Melvin M. Figley, 403 Pacific National Bank 
Building, 4545 15th Avenue N.E, Seattle, Washington 
98105. 


Manuscript Form 


Manuscripts should be typed double-spaced throughout, 
including references, tables, and footnotes. Tables, foot- 
notes, and figure legends should be on separate sheets, and 
a separate title page should be provided. In addition to the 
original typewritten copy, a duplicate copy complete with 
figures, tables, and references is required. 

Figures should be submitted as 5" x 7" glossy prints, un- 
trimmed and unmounted. Identifying information (author 
name, figure number, and indication of the top of the figure) 
should be attached to the back of each figure with a 
gummed label. Line illustrations and graphs should be 
drawn in black ink on white background. Labels on all 
figures should be of professional quality and sufficiently 
large to be easily read when reduced in size. 

References should be cited in the text by number (e.g., 
[3, 4]). The bibliography should be arranged in the nu- 
merical order that references are cited in the text and typed 
double-spaced throughout. Data for each reference should 
be arranged according to the uniform style on bibliographic 
citations adopted by many biomedical journals. Abbrevia- 
tions for titles of medical periodicals should conform to 
those published in /ndex Medicus. Examples: 


1. Miller RE, Chernish SM, Skucas J, Rosenak BD, Rodda 
BE: Hypotonic roentgenography with glucagon. Am J 
Roentgenol 121 :264—274, 1974 

2. Boijsen E: Superior mesenteric angiography, in Angiog- 
raphy, edited by Abrams H, Boston, Little, Brown, 1971, 
pp 1091-1119 


Organization 


Title page. Titles should be brief and specific. Include full 
names and addresses of all authors and acknowledgment of 
grant support when appropriate. 

Abstract. A description of the purpose, methods, results, 
and conclusions of the study is required. It should be in- 
formative to a reader who has not read the text of the article. 

Key indexing words. Five to 10 words or short phrases 
should be supplied to enable cross-indexing of the article. 

Introduction. Clearly state the purpose of the investiga- 
tion including necessary background facts. 

Materials and methods. Describe the protocol clearly so 
that an experienced worker can understand what was done. 
Use standard abbreviations as presented in the Council of 
Biology Editors Style Manual, 3d edition. 

Results. Present results in logical sequence. 

Discussion. Interpret the results to lend meaning and 
importance to the observations. If hypotheses and specula- 
tion are included, they must be labeled as such. When re- 
sults differ from those of previous investigators, an attempt 
should be made to explain the discrepancy. 

References. Only include those references which pro- 
vide adequate background and present fairly any opposing 
evidence and concepts. Accuracy of reference data is the 
responsibility of the author. 

Legends. Legends should be brief but should provide 
sufficient description to interpret the figure. 


Special Communications 


Case Reports. Concise case reports are accepted if they 
present unusual experiences that are medically important 
and educational. Clarity and brevity are essential. 

Technical notes. Brief descriptions of new techniques or 
significant modifications of older ones which are girectly 
applicable to clinical practice will be accepted. 

Letters to the Editor. Letters should be limited to between 
250 and 500 words. Criticism of published articles should 
be objective and constructive. Letters may also discuss 
matters of general interest to radiologists. 


Proofs and Reprints 


Galley proofs will be sent for correction of errors. The 
corrected proof, copy-edited manuscript, and the reprint 
order should be returned directly to the Editor. If the author 
fails to return proof by the date specified, it may be neces- 
sary to publish without the author's approval. 





Guide Wire Thrombogenicity Measured by Fibrinopeptide A 
$ Radioimmunoassay 


WILLIAM J. CASARELLA! AND GEORGE D. WILNER? 


A radioimmunoassay for measurement of canine fibrin- 
opeptide A, which provides a quantitative index of 
thrombin action on canine fibrinogen, was appli&d to 
measurements of the thrombogenicity of angiographic 
guide wires. Benzalkonium-heparin—treated Teflon-coated, 
untreated Teflon-coated, and uncoated stainless steel 
wires were compared in an experiment in dogs which 
closely simulated the use of these wires in humans. During 
the first 4 min after insertion, the benzaikonium- 
heparin—treated Teflon-coated wire was associated with 
significantly greater systemic levels of fibrinopeptide A 
than were either Teflon-coated or stainless steel wires. 
Beyond 10 min, markedly increased levels of fibriropeptide 
A were measured in association with these latter two wires 
compared to the benzalkonium-heparin-treatec Teflon- 
coated wire. Both the early rises in fibrinopeptide A as- 
sociated with the  benzalkonium-heparin-treated 
Teflon-coated wire and the late increases in fibrinopeptide 
A associated with the Teflon-coated and uncoated stainless 
steel wires could be eliminated by prior systemic adminis- 
tration of low dose heparin (40 U/kg). These studies sug- 
gest that, at least in regard to activation of the plasma 
clotting system, the benzalkonium-heparin treatment of- 
fered no advantages over the other wires tested in terms 
of reduced thrombogenicity within the critical 10 min 
following insertion. No difference could be discerned 
between uncoated stainless steel wires and vevencostes 
stainless steel guide wires in this test. 


introduction 


Thromboembolic complications are perhaps the most 
frequent and dangerous complications associated with 
angiography [1]. Wide variations in reported frequency 
[2, 3] are probably due to patient selection methods, the 
type of study performed, the skill of the angiographic 
team, and the thrombogenicity of guide wires and 
catheters. 

Quantitative data on the thrombogenicity of angio- 
graphic guide wires and catheters have been difficult to 
obtain. Laboratory studies usually depend on visualization 
and weight of the formed clot after exposure of the surface 
to the blood stream [4], or on electron microscopy study 
of the surfaces of guide wires and catheters [5, 6]. Quanti- 
tative biochemical data on the rate of clot formation 
induced by different angiographic devices are no? obtain- 
able by such morphologic studies. 

Recently, use of measurements of fibrinopeptide A levels 
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in blood as a quantitative and specific index of thrombin 
action in vivo has been proposed by several, investigators 
[7—12]. The physiologic basis for this assay is illustrated 
in figure 1. Thrombin action on fibrinogen is limited to the 
cleavage of two, pairs of small peptides termed fibrin- 
opeptides from the amino terminal ends of the Aa and BD 
chains of fibrinogen. Fibrinogen with fibrinopeptide A 
removed (i.e., fibrin monomer) spontaneously polymerizes 
to form fibrin polymer, which is subsequently cross-linked 
by the action of factor XIII to produce an insoluble fibrin 
clot. Therefore, fibrinopeptide A represents a unique 
product of thrombin proteolysis whose release defines 
fibrin monomer formation and coincides with the rate of 
fibrin polymerization [13]. 

Specific radioimmunoassays have been developed for 
both human [7-12] and canine [14] fibrinopeptide A 
sequences, permitting sensitive and quantitative measure- 
ments to be performed on blood samples. Since clearance 
of elevated fibrinopeptide A levels from the canine circu- 
lation occurs rapidly (half-life, 3 min), the levels reflect 
recent thrombin action (G. D. Wilner, unpublished data). 
Our investigation applies this assay system to the study of 
angiographic guide wire thrombogenicity. 


Materials and Methods 


Adult mongrel dogs of either sex weighing 12—25 kg (average, 
19 kg) were used in this study. Healthy animals with no signs of 
skin trauma were selected. The animals were anesthetized with 
a single intravenous injection of pentobarbital (10 mg/kg). A 5 
mi peripheral venous sample of blood was obtained 20 min later 
by venipuncture, using a disposable polypropylene syringe pre- 
viously rinsed with a heparin solution and a 21 gauge disposable 
needle. Blood was collected into glass tubes containing heparin 
and Trasylol as previously described [14]. 

Jugular or femoral vein punctures were then performed with 
a no. 18 needle, and a short no. 6 French nontapered Mylar 
sheath was inserted using the Seldinger technique (fig. 2). The 
sheath was fitted with a Y-connector, and a pump-controlled 
infusion (1 ml/min) of normal saline was begun through its 
angled limb. The infusion was stopped 5 min later; a blood 
sample was drawn from the angled limb of the Y-connector into 
a heparinized syringe and collected in the same manner as the 
initial peripheral vein sample. Control studies were performed 
using only the Y-connector and Mylar sheath to establish basal 
thrombogenicity of the introducer system. During intervals 
between sampling, the sheath lumen was flushed by continuous 
saline infusion. 
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Fibrinogen THROMBIN. “Fibrin Monomers’ + Fibrinopeptides A&B 


| 


Fibrin Polymer £e Cross-linked Fibrin 


Fig. 1. — Conversion of fibrinogen to fibrin by action of thrombin For 
each mole fibrinogen. 2 mol each of fibrinopeptides A and B are released 
LES 
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Fig. 2. — Experimental sheath and connector device used to introduce 
guide wire into canine venous lumen. 





The guide wire to be tested was inserted through the straight 
limb of the adapter 10 cm beyond the tip of the sheath, which 
had been inserted 1—3 mm into the vein (fig. 2). Subsequent 
blood samples were obtained at 1 min intervals for 5 min, then 
at 5 min intervals for 30 min. A 2 ml mixture of saline and blood 
was aspirated and discarded before each 5 ml test sample was 
collected. Blood samples were immediately processed as pre- 
viously described [14]. Radioimmunoassay for fibrinopeptide A 
was performed as described by Wilner and Birken [14]. 

A total of 15 guide wires were studied in the nonheparinized 
animals: five were plain stainless steel, five were Teflon-coated 
stainless steel, and five were Teflon-coated stainless steel wires 
treated with benzalkonium-heparin compound (BH) as previously 
described [15, 16]. Commercially available guide wire units 
were used (SM-38-125, TSM-38-125, and TSM-38-125 BH, 
Cook, Inc., Bloomington, Indiana 47401). They were all movable- 
core 0.965 mm wires with straight tips. 

An additional nine wires (three of each type) were studied in 
heparinized animals, In these animals, infusion of heparin (40 
U/kg) was begun immediately after the initial control peripheral 
vein sample was drawn. A total of 493 determinations 
of fibrinopeptide A were performed in 20 different dogs. 


Results 


Baseline measurements of fibrinopolypeptide A in 
venous blood of normal anesthetized and nonanesthetized 
dogs are shown in table 1. Differences are probably related 
to the ease with which the blood sample was obtained. The 
average control level in the anesthetized dogs was 
0.52 0.8 pmol/mi, a level comparable to the normal 
human value of O.60 pmol/ml (H. L. Nossel, personal 
communication). 

Control measurements using only the Y-connector and 
Mylar sheath without insertion of the guide wire are listed 
in table 2. It is evident that the procedure and the vehicle 
for insertion of the test wires by themselves produced an 
elevation in fibrinopeptide A levels to an average value of 
2.0 pmol/ml. This level remained relatively constant, 
increasing only slightly during the 30 min test period. 

Data obtained during the first 10 min after guide wire 
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TABLE 1 


Fibrinopeptide A Levels in . 
Anesthetized and Unanesthetized Dogs 


LLLA Ó—À 


No. No. Mean 
Dogs Determinations — (pmol/ml) SD 
BEENDEN EMEN E A 
Anesthetized........... 20 36 0.52 0.8 
Unanesthetized......... 4 18 1.5 10 
S e aa a a a a a a ama 
® 
TABLE 2 
Effect of Introducer System on 
Fibrinopeptide A Levels 
EE 
Mean Level 
Time (min) (pmot/mi} SD 
beg gene teh ge pe Speen I ces teats 
Os a Bae shale 2.8 2.2 
D mio E ene d 2.0 1.6 
o E oct at a EEA 1.7 1.2 
y E ENERO 2.2 2.2 
TZ oR oe gc e inik 2.5 0.46 
| sr MERE 1.4 0.04 
VI a erm 1.8 0.75 
3D. soon de ui tros 1.9 0.71 


ORE NER 

Note. — Time measured following insertion of sheath 
device into vein lumen. Data represent mean of four 
experiments. 


insertion into the circulation are summarized in figure 3. 
Consistent small increases in fibrinopeptide A levels were 
noted during this period for the stainless steel and Teflon- 
coated wires. Levels averaged 3-5 pmol/ml, and levels in 
excess of 10 pmol/ml were never observed. In contrast, 
the mean level 2-4 min after insertion of the BH-treated 
wire was 28 pmol/ml. Differences between these levels 
and those obtained with the sheath alone were statistically 
significant by the median test and x? analysis (Pa = .02) 
[17]. Considerable scattering occurred in the interval 
2—10 min following insertion of the BH-treated wire, with 
individual measurements exceeding 50 pmol/ml. 

Beyond the first 10 min following insertion, a different 
pattern emerged (fig. 4). Blood drawn with the stainless 
steel and Teflon-coated wires in place showed rapid in- 
creases to high circulating fibrinopeptide A levels. in 
contrast, blood samples drawn 15 min after insertion of 
the BH-treated wire showed that circulating levels had 
returned to baseline and remained so for the remainder 
of the 30 min. In all cases stainless steel and Teflon-coated 
wires were coated with clot that could readily be stripped 
off the wire. In two instances clot actually obstructed the 
Y-tube connector at 30 min, making it impossible to obtain 
further samples. No difference in grossly visible clot forma- 
tion was observed between the two wires. The BH-treated 
wires were free of clot when removed 30 min after insertion. 

Low dose systemic heparin (40 U/kg) had a significant 
effect on the levels of fibrinopeptide A for all three types of 
wires. Assays of 34 samples drawn at intervals over a 30 
min period following insertion of the stainless steel and 
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Fig. 3.— Determinations of fibrinopeptide A (cFPA) levels during first 10 min after insertion of guide wires. Levels prior to wire insertion (t) are labeled 
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Fig. 4. — Mean fibrinopeptide A (cFPA) levels determined over 30 min 
period following insertion of guide wires. BH = benzalkonium-heparin— 
treated Teflon-coated wire; SS = stainless steel wire; TF = Teflon-coated 
wire. 


Teflon-coated wires contained less than O.1 pmol/ml of 
fibrinopeptide A. Assays of 17 samples taken after inser- 
tion of the BH-treated wires all contained less than O.6 
pmol/ml. These results were equivalent to the control 
levels in normal anesthetized mongrel dogs. 


Discussion 


The radioimmunoassay for measuring fibrinopeptide A 
offers a specific and sensitive method for quantitation of 
thrombin proteolysis of fibrinogen under controlled experi- 
mental conditions. Application of this assay system to the 
study of in vivo thrombogenicity provides a quantitative 
method for assessment of a device under conditions 
closely resembling clinical use. 

It was surprising that BH-treated Teflon-coated wires 
would promote release of significant amounts of fibrin- 
opeptide A soon after insertion. Stuart and Wilkov [18] 
showed that failure of heparin-coated surfaces may result 
from mechanical flexing or exposure of the surface to 
suitable solvents. It is known that benzalkonium (an aryl 
quaternary ammonium compound used to bind heparin to 
the Teflon surface) is partly water soluble and is capable 
of hemolyzing red cells. (R. H. Leininger, personal com- 
munication) and possibly other cells as well. The early 
rises in fibrinopeptide A leves may be a result of tissue 
thromboplastin released from damaged cells or perhaps 
from a direct effect on clotting proteins. 

The increased thrombogenicity of BH-treated wires im- 
mediately after insertion may be clinically significant since 
most guide wire applications in angiography require very 
short immersions in the blood stream. If the wire will be 
in contact in blood for less than 10 min, either stainless 
steel or Teflon-coated wires would probably be a better 
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choice than a BH-treated wire. However, we have no 
clinical evidence that the early stimulation of fibrinopeptide 
A production is associated with significant detectable 
thrombosis. The heparin moiety within the benzalkonium- 
heparin complex seems to become effective after 15 min 
and significantly reduces fibrin production from this point. 

Our findings support the thesis that systemic heparin- 
ization in doses similar to those suggested by Walker et al. 
[19] offers measurable protection against guide wire 
thrombogenicity. All three types of guide wires were 
virtually nonthrombogenic for periods of 30 min when the 
animal was systemically pretreated with heparin. In an 
electron microscopy study, Anderson et al. [20, 21] also 
found that systemic heparinization decreased guide wire 
thrombogenicity, thereby reducing complications of angi- 
ography. The present experimental technique may be 
used to determine the smallest effective heparin dose, 
thereby reducing the hazards of systemic heparinization. 

Much work remains to be done in using fibrinopeptide 
radioimmunoassay systems to determine which angio- 
graphic tools and procedures have least thrombogenic 
potential. Thrombogenicity of different catheters and their 
handling and disposition are still! controversial issues under 
active investigation. 

It should be emphasized that the fibrinopeptide A assay 
measures only the amount of fibrin monomer generated 
due to insertion of guide wires. We do not have infor- 
mation concerning the contribution of platelets to guide 
wire thrombogenicity. Work is proceeding on specific 
assays of platelet function to bridge this gap. 
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Correlation between Chest Film and Angiographic Assessment of 
Left Ventricular Size 


PAUL M. CHIKOS,! MELVIN M. FIGLEY,?^ AND LLOYD FISHER? 


In 76 adult males quantitative angiographic measure- 
ments of left ventricular size were compared to 12 plain 
chest film measurements of heart size and shape. Of the 
18 normal cases, only Rigler’s 8 measurement correlated 


relation was not statistically significant. Of the 58 patients 
with isolated aortic valve disease, 19 had increased left 
ventricular mass (hypertrophy) and 39 had both increased 
left ventricular end-diastolic volume and mass (hyper- 
trophy and dilatation). In the hypertrophy group, plain film 
heart volume was the most sensitive detector of an en- 
larged left ventricle (21% false negative rate) and corre- 
lated with left ventricular end-diastolic volume {r = .62). 
Using stepwise discriminant analysis, the combination of 
heart volume, leftness of the heart, apex position, and 
roundness of the left ventricle decreased the false negative 
rate to 5%. In the hypertrophy and dilatation group, plain 
film heart volume had the highest correlation with left 


rate of 8%. No single variable or combination of variables 
could usefully discriminate between the hypertrophy and 
hypertrophy and dilatation groups. These data support the 
conclusion that plain film heart volume is the best single 
measurement for detecting left ventricular enlargement. 


Introduction 


Recent advances in quantitative angiographic methods 
allow accurate expression of left ventricular volume and 
mass [1-4]. Quantitative plain chest film measurements 
relating to heart size in general and left ventricular size in 
particular have also been reported [5-12]. This study was 
designed to correlate plain film and angiographic measure- 
ments in subjects with normal and enlarged left ventricles. 
Plain film measurements were further evaluated for ability 
to differentiate hypertrophy alone (increased mass) and 
hypertrophy and dilatation (increased mass and volume). 


Materials and Methods 


All biplane angiocardiograms performed at the University of 
Washington from 1960 to 1972 were reviewed, Potential sub- 
jects were selected on the basis of good quality angiocardio- 
grams and contemporary posteroanterior and lateral chest films 
which showed no evidence of thoracic deformity or pulmonary 
disease. Cases were then grouped by age and sex to obtain a 
homogeneous study population. Only adult males were available 
in sufficient numbers, and 76 subjects ranging in age from 16 to 
68 years were selected. in all cases, left ventricular end-diastolic 
volume, mass, and wall thickness were measured by the same 
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technician using a standard method developed by Dodge [3]. The 
total left ventricular volume was expressed as the sum of left 
ventricular end-diastolic volume and mass, both in milliliters. 

Figures 1 and 2 illustrate the plain film measurements 
performed twice by the same observer using a centimeter ruler 
and cartographer's wheel. The cardiothoracic ratio was defined 
by Danzer [5] in 1919 as the frontal width of the heart (8+ BS 
divided by the frontal width of the chest 7. Frontal area was 
defined by Ungerleider and Gubner [6] as the product of lengths 
L, W. and 1/4. Plain film heart volume was obtained by multi- 
plying lengths L and W on frontal view by the maximum depth 
of the heart on latera! view, depth G, and the constant 0.42 as 
established by Jonsell [7]. 

With regard to specific measurements of the left ventricle, 
Eyler et al. [11] expressed left ventricular size on lateral view by 
dividing length “C? the length from the point of contact of the 
posterior heart border and left hemidiaphragm to the anterior 
chest wall, by the depth of the chest T. As the left ventricle 
enlarges, "C" increases and the fraction becomes larger. 
Hoffman and Rigler [12] defined two measurements for 
assessing left ventricular size. Rigler's A measurement is the 
distance the posterior left ventricle extends beyond the inferior 
vena cava on lateral chest films measured 2 cm cephiad to their 
point of crossing. Rigler's 8 measurement is the vertical distance 
from this crossing point to the left hemidiaphragm. As the left 
ventricle enlarges, it may extend further posteriorly and inferiorly 
resulting in a larger numeric value for the A measurement and a 
smaller 8 measurement. 

in addition to the traditional measurements, others were 
defined. Heart size was expressed in terms of the perimeter of 
the heart on frontal view (P). Left ventricular size was expressed 
as the ratio of the length of the left ventricular segment S to the 
perimeter P. With left ventricular hypertrophy, the apex is said 
to become more round in contour and more inferior in position 
[13]. Roundness of the left ventricle was expressed by dividing 
left ventricular width C' by left ventricular length C. The apex 
position was defined by dividing the length of segment C-C by 
left ventricular length C. The "leftness" of the heart was defined 
as the ratio 8'/B. The shape of the heart was defined as the 
product of the frontal lengths L and W divided by lateral depth OG. 

For measurement purposes, the apex of the heart was con- 
sidered as the lateral point of contact between the lower left 
heart border and diaphragm on frontal view excluding the apical 
fat pad. The common origin of lengths W. C, and S on frontal 
view was defined as the point at which length C becomes tan- 
gent to the upper left heart border. All horizontal measurements 
on lateral view were made parallel to the plane of the vertebral 
body nearest the line 7; the depth of the thorax on lateral view. 

The 76 cases were divided into three groups on the basis of 
the angiographic data. Eighteen had normal left ventricular 
volume and mass. These measurements were within the normal 
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n) 


Fig. 1. — Plain film measurements, frontal view. 7 = internal width of 
chest at level of dome of right hemidiaphragm. B + B' = maximum width 
of heart. C = length of left ventricle measured from apex to point of 
tangency with upper left border. C' = maximum width of apex measured 
perpendicular to C. Segment C-C' = component of C measured from 
upper left heart border to origin of C! L = length from superior vena 
cava-right atrial junction to apex. W = length from right atrium-dia- 
phragm junction to upper left heart border at C. S = perimeter of heart 
bounded by C. P = perimeter of heart including visible portions of heart 
border and connecting dotted straight lines. 


limits (mean + 2 SD) reported by Kennedy et al. [4]. Six were 
young males studied because of heart murmur or clinical 
suspicion of idiopathic myocardial hypertrophy. The remaining 
12 patients were older men who were studied for possible coro- 
nary artery disease, documented in nine cases. All had normal 
left ventricular function. The mean values (+ 2 SD) for this group 
of patients were used to define the normal range for both 
angiographic and plain film measurements in this study. 

The remaining 58 patients had isolated aortic valve disease 
established by complete clinical and hemodynamic study. Nine- 
teen had normal left ventricular end-diastolic volume ( 111 
ml/m?), an increased left ventricular mass (> 139 g/m“), and 
were designated the hypertrophy group. The remaining 39 had 
both increased left ventricular end-diastolic volume and mass and 
comprised the hypertrophy and dilatation group. Comparisons 
between and within groups were then performed using standard 
statistical methods. 


Results 


Plain film measurements in 18 normal subjects are 
shown in table 1 and compared to other reported values 
where available. There is surprisingly close agreement 
between our data and those of others. Angiographic 
measurements are listed in table 2 and compared with 
those of Dodge [3]. With the exception of wall thickness, 
which in our data is corrected for magnification and geo- 
metric distortion, there is again close agreement. Plain 





Fig. 2 — Plain film measurements, lateral view. T = internal depth of 
chest measured at dome of right hemidiaphragm. G = maximum depth 
of heart. Rigler A = distance that posterior heart border extends beyond 
inferior vena cava measured at point 2 cm cephiad to their point of cross- 
ing. Rigler B = vertical distance from inferior vena cava—posterior heart 
border crossing point to left hemidiaphragm. Eyler "C" = component of 
T' measured from anterior internal chest wall to point of contact between 
left hemidiaphragm and posterior left heart border. R and L = right and 
left diaphragm contours. 


film and angiographic measurements in these normal sub- 
jects are correlated in table 3. Only Rigler's 8 measurement 
showed a correlation greater than .5. Even this relationship 
is not statistically significant for sample size (14). 

Tables 4 and 5 summarize the plain film and angio- 
graphic measurements in the patients with aortic valve 
disease. In general, the plain film measurements were 
larger in the hypertrophy and dilatation group, reflecting 
the larger left ventricular end-diastolic volume, mass, and 
left ventricular volume. The hypertrophy group is char- 
acterized by a thicker wall and a normal left ventricular 
end-diastolic volume. 

Plain film and angiographic measurements in the hyper- 
trophy group are correlated in table 6. Correlation coef- 
ficients greater than .5 were observed between left 
ventricular end-diastolic volume and the plain film 
measurements of frontal area, heart volume, and perimeter. 

Table 7 lists the corresponding correlation coefficients 
for the hypertrophy and dilatation group. Heart volume 
correlated best with the angiographic measurements 
(r = .66 for left ventricular volume and mass; r = .52 for 
left ventricular end-diastolic volume). Cardiothoracic ratio, 
perimeter, and Eyler's measurement also showed a corre- 
lation greater than .5. When the hypertrophy and dilatation 

















MEASUREMENT OF LEFT VENTRICULAR SIZE 








TABLE 1 
e Plain Film Measurements in 18 Normal Subjects 
Range Other 
Measurement Mean SD (Mean +2 8D) Reported Values 


————-——""!—— "— ——— RM 
Cardiothoracic 


ratio. ....... 0.412 0.047 0.319- Mean, 0.45; 
0.506 range, 0.39- 
0.50 [5] 
Frontal area " 
cm^/m?).... 66 10 Predicted mean, 
66 [6] 
Heart volume 
(ml/m?)..... 361 50.4 260- Range, 250-490 
462 [8]; upper limit 
adult males, 
500-540 [9] 
Rigler A (cm)* | 1.32 0.49 Mean, 1.15; 
upper limit 
1.80 [12] 
Rigler B(cm)t. 1.13 1.39 Mean, 2.35; 
lower limit 
0.75 [12] 
Eyler "C"/T... 0415 0.08 Upper limit, 
0.42 [11] 
Perimeter P 
(cm)....... 37.75 2.54 
Left ventricular 
size (S/P)... 0.306 0.031 
Left ventricular 
roundness 
CO (os aa 0.159 0.042 
Apex position 
(C-C'/C) ... 0.636 0.071 
Shape of heart 
(LX W/G).. 16.02 3.38 
Leftness of 
heart (B'/B) . 2.11 0.05 


— ——M ———À MÀ MÀ 


*Films suitable for measurement in 13 of 18 cases. 
Films suitable for measurement in 14 of 18 cases. 


. 

group was randomly divided into subgroups of 19 and 20 
cases, one or both groups contained correlation coef- 
ficients of the same magnitude seen for the whole group. 
The large number of significant correlations observed in 
the hypertrophy and dilatation group is probably related 
to the stronger relationship between the larger left 
ventricle and plain film measurements. 

Z transformation [14], which compensates for dif- 
ferences in sample size, was also used to test for significant 
differences in correlations between groups. The hyper- 
trophy and dilatation group contained 11 correlation coef- 
ficients which differed from the normal group. In the 
hypertrophy group, only the correlation between heart 
volume and left ventricular end-diastolic volume differed 
significantly from that of the normal group. The cor- 
relations observed are not of sufficient magnitude to 
permit accurate prediction of left ventricular size from 
plain film measurements. 

The ability of plain film measurements to discriminate 
between the normal and hypertrophy groups is analyzed 
in table 8. The ¢ value for a given sample size increases 
in absolute value as the difference between mean values 
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TABLE 2 
Angiographic Measurements in 18 Normal Subjects 


Measurement Mean SD Mean SO 


End-diastolic volume (ml/m^) .. 83 14 70 16 





Merten tante 





Mass {(g/m*}................104 17 99 13 
Wall thickness (cm)... ....... 0.88 014 3119 O16 
Left ventricular 


volume (ml/m?)* ........... 183 23 





“Left ventricular end-diastolic volume plus mass. Upper limit (mean + 2 SU 
in present study and that of Dodge [3] was 229 and 234. respectively. 


TABLE 3 


Correlation between Plain Film and 
Angiographic Measurements in Normal Subjects 


woii eaae ee E AA A 
Tee Aiemman aaaea sann 








Left End- 
Ventricular Diastolic Wall 
Measurement Volume Volume Mass Thickness 
C aS CRC ones ee VERRE PRACT HR ae ee 
Cardiothoracic ratio... .. 05  -—23 Es 24 
Frontal area... 22.. 13 08 V2 — 06 
Heart volume.......... .05 —.14 19 18 
RiglerA... 0.00.00... —.45 ~—.36 "IMS —,08 
Rigler By ios os wands .64 .60 A2 = 03 
Eyler“C’/7’) 2G -32 ae 8, 15 
Perimeter P... 6... 02 15 ~ O89 = a 
Left ventricular 
size (S/P)......2.0.., V7 26 Q3 s 0 
Left ventricular 
roundness (C'/C). .... .20 .14 17 13 
Apex position 
Oe onc pack O03 ae aT 19 38 
Shape (£ X W/G)....... 06 23 ET ud 
Leftness of heart (8'/B) . .09 —.QO4 12 21 


Note. —/ values greater than .5 appear in boldface. 


increases. Heart volume had the highest t value ( —7.17), 
followed by perimeter, cardiothoracic ratio, and frontal 
area. These differences were all highly significant 
(P <.001). The percentage of hypertrophy cases which 
fell within the normal range (mean +£ 2SD) was lowest 
for heart volume (21%), followed by perimeter, 
cardiothoracic ratio, and frontal area. 

Stepwise discriminant analysis [15] was used to search 
for useful combinations of variables. The plain film 
measurement with the highest ¢ value was considered first, 
followed by additional variables which improved discrim- 
ination at the .O5 level of significance. This classification 
method selects limits which minimize overlap between 
groups rather than employing a normal range of mean 
values + 2 SD. The combination of heart volume, leftness 
of heart, apex position, and roundness of the left ventricle 
was found to decrease the false negative rate to 5%. Since 
the discriminant function is fitted only to our data, a higher 
misclassification rate would be expected if the limits used 
here were applied to another test population. 

The ability of plain film measurements to discriminate 
between normal and hypertrophy and dilatation groups is 
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TABLE 4 


Plain Film Measurements in Subjects with Aortic Valve Disease 


NENNEN matum naTcrUTURME E umm en 


Hypertrophy 
Hypertrophy and Dilatation 
Measurement Mean SD Mean SD 
a a e i 
Cardiothoracic ratio.. 0.497 042 0.533 0.046 
Frontal area 
(cm?/m?)......... 88 12 102 14 
Heart volume 
(md DASS oo eed 536 93 652 140 
Rigler A (cm)*....... 1.59 0.42 1.74 0.45 
Rigler B (cm)t....... 0.74 1.12 "0.35 1.20 
Eyler “C/T... 0.452 0.068 051 5 0.075 
Perimeter P......... 43.07 3.01 47.14 3.43 
Left ventricular 
size (S/P)......... 0.306 0.038 0.318 0.035 
Left ventricular 
roundness (C’/C).. 0.185 0.040 0.180 0.029 
Apex position 
IC IO perenne RE 0.635 0.060 0.634 0.053 
Shape of heart 
(LX W/G)........ 18.01 2.36 20.27 2.20 
Leftness of heart 
(BB yc ore 2.25 0.51 2.25 0.65 


Note. — 19 cases of hypertrophy and 39 of hypertrophy and dilatation. 

'Films suitable for measurement in 13 of 19 hypertrophy and 26 of 39 
hypertrophy and dilatation cases. 

T Films suitable for measurement in 14 of 19 hypertrophy and 24 of 39 
hypertrophy and dilatation cases. 


TABLE 5 


Angiographic Measurements in Subjects with 
Aortic Valve Disease 


e m a n a a e n T 


Hypertrophy 
Hypertrophy and Dilatation 
Measurement Mean SD Mean SD 
E e Cnn 
End-diastolic volume 
(mi/m?)............. 88 14 185 53 
Mass (g/m?)........... 181 52 219 49 
Wall thickness (cm)... .. 1.32 0.32 1.09 0.18 
Left ventricular volume 
(mi/m2)............. 261 48 394 89 


Note. — 19 cases of hypertrophy and 39 of hypertrophy and dilatation, 


analyzed in table 9. Perimeter and heart volume had similar 
t values, and identical false negative rates (8%). Frontal 
area ranked third (t = —10.92, 13% false negative rate), 
followed by cardiothoracic ratio. All were significant at the 
001 level. Using stepwise discriminant analysis, the com- 
bination of perimeter and cardiothoracic ratio performed 
best, resulting in misclassification of one of the 18 normal 
cases (6%) and none of the hypertrophy and dilatation 
cases. 

Table 10 compares the ability of plain film measurements 
to discriminate between normal and abnormal cases. Heart 
volume performed best (t = —11.72. 12% false negative 
rate), followed by perimeter, frontal area, and cardio- 
thoracic ratio. All were significant at the the .001 level. 
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TABLE 6 


Correlation between Plain Film and 
Angiographic Measurements in Hypertrophy Group 


reece a ana 


Left End- 
Ventricular Diastolic Weall 
Measurement Volume Volume Mass Thickness 
DNM—————————P UE PME E 
Cardiothoracic ratio..... 06 22  -—.003  -.03 
Frontal area..........., ;T4 63 —.07 ~ 24 
Heart v@lume.......... ar .62 .04 —,10 
RiglerA.....0.0...... 12 27 .06 —.05 
Rigler B.............. 41 34 25 — O04 
Ever "C 419 souris AA 7 .32 o 
Perimeter P........... 26 55 ,10 --01 
Left ventricular 
size (S/F) 23 nes — 20 14 2S ~ 30 
Left ventricular 
roundness (C’/C)..... -—.39 12 —.41 —- 40 
Apex position (C-C'/C). | —.31 —44  -—.18 —.06 
Shape (L X W/G)...... .08 42  — 4 = 15 
Leftness of heart (B'/B). —.02 = 17 .03 98 


e e eaae 


Note. —r values greater than .5 appear in boldface. 


TABLE 7 


Correlation between Plain Film and 
Angiographic Measurements in Hypertrophy and 
Dilatation Group 


ea 


Left End- 
Ventricular Diastolic Wall 
Measurement Volume Volume Mass Thickness 

L e SDD nnInONrrT os 
Cardiothoracic ratio..... 46 51 29 .006 
Frontal area........... 44 31 A9 27 
Heart volume.......... .66 .52 .66 36 
RiglerA........-.-.-- 44 36 36 AA 
Rigler B....... eoo —.16 —23 —.03 —.08 
Eyler "C"/T' ...... esse 57 .51 27 —.02 
Perimeter P.....--..-.. .55 47 .51 23 
Left ventricular size S 

(S| Ph pineta petes 05 — 02 11 — 005 
Left ventricular 

roundness (C‘/C)..... —.08 — .05 —.09  —.12 
Apex position 

(C=C IO) pode 01 — 02 05 05 
Shape (L X W/G)....... —— 02 — O1 — 02  -—.06 
Leftness of heart 

(B']B)....... — O02 .07 O8 —.07 


a E 


Note. —r values greater than .5 appear in boldface. 


Using stepwise discriminant analysis, the combination of 
cardiothoracic ratio and perimeter performed best, 
resulting in a misclassification rate of 28% for the normal 
group and 296 for the abnormal group. 

The discriminating power of heart volume was under- 
estimated using stepwise discriminant analysis. The 
method assumes equal standard deviations for each group, 
while the values for heart volume in these two groups dif- 
fered at the .001 level of significance. Using heart volume 
alone, a boundary could be visually selected which re- 
sulted in an 11% misclassification rate for the normal 
group and 3% for abnormals. 
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TABLE 8 


Discrimination between Normal and Hypertrophy by 
Plain Film Measurements 


renee ere 
Unpaired f Test" 


Percentage 


Measurement t Value P< False Negativet 
Cardiothoracic ratio... .. —5.79 .001 53 
Frontal area........... —§5.79 .001 e 53 
Heart volume.......... —7.17 .001 21 
Rigler A... iussu —Q.54 .591 92 
Rigler B... —0.22 .829 100 
Eyler "C"/7 ........... —1,52 .138 100 
Perimeter P........... — 5.82 .001 47 
Left ventricular 

size(S/P)........... 0.05 959 94 
Left ventricular 

roundness (C’/C)..... —1.98 056 95 
Apex position 

(C-C1C).... luu 1.37 178 100 
Shape (LX W/G)....... —1.62 115 100 
Leftness of heart 

(B7B. uou. —0.82 420 89 


" Separate variance estimates for each group. 
t Hypertrophy cases within normal range (mean + 2 SD) of measurement. 


TABLE 9 
Discrimination between Normal and Hypertrophy 
and Dilatation Groups 


ee ERE EE eee ngage ns 
TLLA 
Unpaired ¢ Test" 


Percentage 
Measurement t Value P< False Negativet 

i tae a Cs ee a 
Cardiothoracic ratio... . . —9.14 .001 28 
Frontal area........... —10.92 001 13 
Heart volume.......... —11.45 .001 8 
RiglerA.............. —0.90 373 85 
Rigler Boe. lax: —0.29 .271 83 
Eyler 9C"/7'... uu. —2.57 013 84 
Perimeter P... La, — 11.57 001 8 
Left ventricular 

size (S/P)..... oou —1.28 210 89 
Left ventricular 

roundness (C'/C)... .. —1.99 .058 97 
Apex position 

(C—-C'/C)....... iun 1.08 .285 100 
Shape (L X W/G)....... —3.70 .O01 87 
Leftness of heart 

(B']B)....... — 0.89 379 92 


* Separate variance estimates for each group. 
tHypertrophy and dilatation cases within normal range (mean = 2 SD) 
of measurement. 


The ability of the plain film measurements to discriminate 
between the hypertrophy and hypertrophy and dilatation 
groups is shown in table 11. Perimeter performed best 
(t = —4.62, false negative rate, 69%), followed by frontal 
area and heart volume. All were significant at the .001 
level. Using stepwise discriminant analysis, the only 
variable selected was perimeter, with 68% of the hyper- 
trophy cases misclassified as hypertrophy and dilatation. 
This level of discrimination is obviously not clinically useful. 


TABLE 10 


Discrimination between Normal and Abnormal by 
Plain Film Measurements 


LÁ 
Unpaired t Test* 








Percentage 
Measurement t Value Px False Negative? 

Cardiothoracic ratio... .. — 8.63 001 36 
Frontal area........ —10.13 001 26 
Heart volume.......... —11.72 001 12 
Rigler A... .... iouis. — 0.88 .386 87 
HigIer B ecu iens —0.30 .764 89 
Eyler “CT stern ice oe au —2.54 O15 89 
Perimeter P.. æ... — 10.35 001 21 
Left ventricular 

size (S/P)... iun — 0.89 .381 91 
Left ventricular 

roundness (C'/C)...... —2.16 041 97 
Apex position 

{C—C O). oo, 1.39 .172 100 
Shape (L X W/G)...... l —3.20 004 91 
Leftness of heart 

IPB PP — 0,97 341 91 





Note. — 10 normal cases and 58 abnormal. 
* Using separate variance estimates for each group. 
tAbnormal cases within normal range (mean + 2 SD) of measurement. 


TABLE 11 


Discrimination between Hypertrophy and Hypertrophy and 
Dilatation Groups 


Unpaired ¢ Test" 





| Percentage 
Measurement t Value P<. False Negativet 

Sg ee et CREER 
Cardiothoracic ratio... .. —2.92 .QO6 82 
Frontal área. .......... — 3.86 001 77 
Heart volume.......... —3.73 001 77 
Rigler A... issu —0.26 793 92 
Rigler B... —0.05 957 83 
Eyler “CJT ....... — 1.38 .172 86 
Perimeter P........... —4.62 .QO1 69 
Left ventricular 

size (S/P3........... —1.19 241 97 
Left ventricular 

roundness (C’/C)..... 0.48 .633 100 
Apex position 

(C—CUC). 0. —0.55 588 97 
Shape (L X W/G)....... — 2.53 015 90 
Leftness of heart 

—0.03 975 100 


ITE Ses 





" Separate variance estimate used for each group. 
tPercentage of hypertrophy and dilatation cases within the range (mean 
* 2 SD} of hypertrophy group measured from plain fitms. 


Discussion 


These data support the conclusion that total heart 
volume is the best single plain chest film measurement for 
detecting left ventricular enlargement. Using our upper 
limit of normal (462 ml/m^), left ventricular enlargement 
confined to an increase in mass alone could be usefully 
detected with 7996 accuracy. In contrast, Amundsen [9] 
reported an upper limit of normal in adult males of 
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500-540 ml/m? and felt that increases in both left ventric- 
ular volume and mass were necessary to exceed his normal 
limit. Patients in his study with an enlarged cardiac sil- 
houette frequently had congestive heart failure and more 
advanced disease than our patients. It would seem 
desirable to use the lower limit of normal defined by our 
study. Patients with aortic stenosis would then be identi- 
fied as abnormal when only the mass was increased rather 
than requiring the onset of poor left ventricular function 
with the resulting increased end-diastolic volume. Lewis 
et al. [16] also found external heart size to be enlarged in 
most of their nine patients with pure aortic stenosis and 
normal left ventricular end-diastolic volume., 

The superiority of plain film heart volume in detecting 
an enlarged left heart was also reported by Glover et al. 
[17] in a study of 254 adults with various causes of heart 
disease. Among several measurements they considered, 
the highest correlation (r == .78) was between plain film 
heart volume and the sum of left ventricular end-diastolic 
volume, mass, and left atrial volume. The highest corre- 
lation found in our study (.66) was between plain film 
heart volume and left ventricular volume; this occurred 
in the hypertrophy and dilatation group in which the left 
ventricle was the dominant chamber, contributing as much 
as 60% of the heart volume. 

Theoretically, plain film heart volume reflects the sum 
of all four cardiac chambers, including their mass and the 
pericardium with its fluid. Friedman [18] studied 45 cases 
in which plain film heart volume measured from post- 
mortem radiographs differed from the sum of the volume 
of the intact heart (volume displacement) and pericardial 
fluid (aspiration) by an average of only 17.4 ml over a 
wide range of heart sizes. It is concluded that while plain 
film heart volume is the most sensitive detector of the 
enlarged left ventricle, it is nonspecific. Enlargement of 
any component contributing to the cardiac silhouette 
could result in an enlarged plain film heart volume. 

While cardiothoracic ratio and frontal area per square 
meter relate the cardiac silhouette to body size, they lack 
the dimension of depth of the heart. They correlate less 
well with the angiographic measurements of left ven- 
tricular size and were less able to detect the enlarged left 
ventricle. The perimeter measurement was a surprisingly 
sensitive indicator of left ventricular enlargement, with a 
21% false negative rate. Normalizing this measurement for 
body size did not improve accuracy. Plain film heart 
volume was a more sensitive and more convenient 
measurement. 

Of the classical plain film measurements specifically 
designed to evaluate left ventricular size, only Eyler’s 
measurement had a significant correlation with left ventric- 
ular size {r = .57 in the hypertrophy and dilatation group). 
However, it was not a sensitive detector of enlargement 
since there were many false negative cases. Rigler’s 
measurements correlated less well with the enlarged left 
ventricle and also had many false negative cases. Further, 
in one-third of the cases the films were not suitable for 
Rigler’s measurements. 


Klatte et al. [13] have reported qualitative changes in, 
contour and size felt to be clinically useful in evaluating 
patients with aortic valve disease. They found roundness 
of the left ventricle was associated with left ventricular 
hypertrophy, while inferior and posterior displacement of 
the apex was associated with left ventricular dilatation. In 
our study, the combined variables of leftness of the heart, 
apex position, and roundness of the left ventricle improved 
detectien of left ventricular hypertrophy when used in 
conjunction with heart volume. No single variabie or com- 
bination was useful in discriminating left ventricular 
hypertrophy from hypertrophy and dilatation. 

In the normal group, the lack of correlation between the 
clinically useful measurements of heart size and the angio- 
graphic measurements of left ventricular size was sur- 
prising. It is presumed that in these patients the left 
ventricle, although contributing about one-half of the total 
heart volume, was not the dominant chamber as seen in 
the hypertrophy and dilatation group. The lack of cor- 
relation between plain film and angiographic measure- 
ments does not limit the clinical usefulness of plain film 
measurements. When quantitative methods were 
compared to the formal x-ray report, a significant dif- 
ference was observed in the hypertrophy group. Using 
visual assessment, 33% of the hypertrophy cases were 
considered to have a normal-sized left ventricle. Using 
heart volume alone, the error rate was reduced to 21%, 
and using stepwise discriminant analysis, to 5%. Hall et al. 
[19] have also reported the usefulness of multivariate 
discriminant analysis and found direct computer diagnosis 
to have a high overall accuracy rate in both normal and 
abnormal groups. 
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Visual Assessment of Total Heart Volume and Specific Chamber Size 


+ 


from Standard Chest Radiographs 


PAUL M. CHIKOS, ! MELVIN M. FIGLEY,? AND LLOYD FISHER? 


Ten radiologists at three levels of training visually as- 
sessed total heart and individual chamber size in 95 adults 
of both sexes with well defined cardiac diagnoses. Qyerall 
accuracy was highest for total heart size (82.2% correct), 
followed by left ventricular size, left atrial size and right 
heart size 79.6%, 75.0%, and 72.8%, respectively. Right 
heart and left atrial enlargement had a statistically signifi- 
cant negative effect on visual assessment of other 
chambers (P < .05). Attempts to subclassify left ventricu- 
lar enlargement into hypertrophy and hypertrophy and 
dilatation groups proved unsuccessful. While 62% of the 
hypertrophy group was detected as abnormal, only 24.3% 
were correctly subciassified as hypertrophy. For the hy- 
pertrophy and dilatation group, the corresponding values 
were 82% and 70%, respectively. Oblique views were useful 
in assessing left ventricular size only when inexperienced 
observers were included in the group of evaluators (P < 
.05). A statistically significant improvement in assessment 
of normal left ventricular size and overall left atrial size 
was noted with experience (P < .01 and P < .05, 
respectively). 


introduction 


Recent advances in angiocardiography permit the accurate 
definition of left ventricular end-diastolic volume and mass 
and left atrial volume [1, 2]. A suitable quantitative 
method for describing total heart volume from standard 
posteroanterior and lateral chest films had been known 
since 1939 [3]. Recently an indirect method fer quanti- 
tating right heart size has been defined (J. Boyes and 
P. M. Chikos, unpublished data). This study critically 
evaluates the ability of radiologists to visually assess total 
heart and specific chamber size on standard chest films. 
The effects of oblique views, multiple readings. and ex- 
perience on observer accuracy are also analyzec. 


Materials and Methods 


The series included 95 adults of both sexes with gcod quality 
biplane angiocardiograms, recent chest radiographs. and well 
defined cardiac diagnoses (table 1). Total heart vciume was 
measured from posteroanterior and lateral chest films using the 
Jonsell modification of the Roher-Karlston formula [3]. Maximum 
left atrial volume and left ventricular end-diastolic volume and 
mass were determined from biplane angiocardiograms using 
the area-length method defined by Dodge [1]. Right heart size, 
which included both atrium and ventricle, was estimated by 
subtracting the sum of the left ventricular end-diastolic volume 
and mass (in milliliters) and maximum left atrial volame from 
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plain film total heart volume. A high correlation {r = .99) be- 
tween right heart and total heart volume has been found for 
this method in patients with atrial septal defects (J. Boyes and 
P. M. Chikos, unpublished data). 

Measurements of normal cases from two prior quantitative 
studies were used to establish baseline values (table 2); most 
of these cases are included in the present study. Women had a 
smaller mean tofal heart volume, left ventricular end-diastolic 
volume and mass, left atrial maximum volume, and a larger right 
heart volume. Using these normal ranges, the cardiac silhouette 
and specific chamber size of the 95 cases were classified into 
normal or enlarged categories. The normal left ventricular end- 


TABLE 1 
Diagnoses and Sex Distribution 


—X——— A —— 





Diagnosis Males Females Total 
Normalheart.......... 19 6 25 
Atrial septal defect... .. 4 16 19 
Mitral valve disease. .... 5 13 18 
Aortic valve disease. .... 33 O 33 

fotat... aaa aaa. 60 35 95 
TABLE 2 


Heart Volume in Normal Cases 














Heart Volume Mean SD Range" 

Total heart: 

Males.............. 359.3 50.1 259-460 

Females... ..... Ls. 345.4 5 230-461 
Left ventricular 
end-diastolic: 

Males.............. 81.2 17.0 47-115 

Females............ 69.2 13.9 41-125 
Left ventricular mass: 

Males.............. 98.5 21.0 57-141 

Females............ 77.3 13.6 50-105 
Left atrial maximum: 

Males.............. 31.8 8.4 15-49 

Females............ 30.7 6.6 17-44 
Right heart:t 

Males.............. 148.5 40.2 68-229 

Females... 168.5 47.4 73-264 








Note. — Total heart volume measured in 27 males and 10 females: chamber 
measurements made on 11 of the 27 males and all 10 females [4]; P. M. 
Chikos. J. Boyes. and L. Fisher, unpublished data). Measurements in mim? 

* Mean * 2 SD. 

T Total heart volume minus the sum of left ventricular end-diastolic volume, 
mass. and maximum left atrial volume. 
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TABLE 3 


Distribution of Cases 


n a e n EE DELULLBBUEEESISTEEERUUSRRIMIRRINIRCPREESIEURERENUOLNUUAD RATER 
nt Tn Aaeeea 


Left Ventricle 


Left Atrium 
Norma! Enlarged Unknown" 


Right Heart 
Normal Enlarged Unknown" 


Heart Volume No. Normal Enlarged Unknown" 
Normal 
Males......... 25 21 eo 5 1 15 6 15 
3 ae ] 1 1 2 1 
mes Em 1 or 1 tu 1 
Females....... 22 17 T 10 * 5 2 15 2 
5 5 5 
Subtotal. .... 47 38 3 6 16 7 24 23 Q 24 
Enlarged: 
Males......... 35 4 ee 1 3 T 4 
EAS 31 9 22 5 4 22 
Females. ...... 13 1 ut 1 1 
11 3 8 xn 2 9 
Subtotal..... 48 5 42 1 4 21 23 7 18 23 
Total...... 95 43 45 20 28 47 30 18 47 


Note. — Rows are indexed to left ventricular size (i.e., corresponding cases are classified by left atrium and right heart size.) 


* Angiography not available for measurement of this chamber. 


diastolic volume and mass values were also used to subclassify 
left ventricular enlargement into left ventricular hypertrophy 
(increased mass) and hypertrophy and dilatation (increased mass 
and end-diastolic volume). 

Ten radiologists viewed the 95 cases to visually assess the 
size of the cardiac silhouette, left ventricle, left atrium, and 
right heart. Viewers were asked to state whether the cardiac 
silhouette, left atrium, and right heart were normal or enlarged, 
and to determine whether left ventricular enlargement was due 
to hypertrophy alone or to hypertrophy and dilatation. To 
investigate the relationship of experience to accuracy of assess- 
ment, the radiologists were selected from different training 
levels. Two were senior faculty with many years of experience 
and special interest in chest disease. Four were board-certified 
junior faculty with 2-3 years of experience. The remaining four 
were residents (three first year and one second year). Films 
were distributed randomly and viewed three times by each 
participant. Viewing sessions lasted 60-90 min and were held 
at least 3 months apart. Two radiologists missed one session. 
Standard right (40°—45°) and left (60°) anterior oblique views 
with a barium-filled esophagus were included in the evaluation 
of 62 cases. 


Results 


Table 3 shows the quantitative distribution of the 95 
cases. Nearly equal numbers had normal and enlarged 
left ventricular size and normal and enlarged total heart 
volume. There were more cases of enlarged than normal 
left atria (28 compared to 20), while the number of normal 
right hearts exceeded those enlarged (30 compared to 18). 
Males predominated in the enlarged heart volume group. 


Visual Assessment 


Overall accuracy of visual assessment was highest for 
total heart volume (82.2% correct), followed by left 
ventricle, left atrium, and right heart (table 4). In men, total 
heart volume was more frequently interpreted as normal, 


TABLE 4 


Overall Accuracy in Assessing Total Heart and Chamber Size 








96, Correct 
No. 
Readings Male 


Heart Volume Female Total 





Total heart: 
Normal............. 1,316 91.8 68.3 80.9 
Enlarged..........._1,344 78.3 96.4 83.5 
Tab ese serdune ts 2,660 83.9 78.8 82.2 
Left ventricle: 
Normal............. 1,176 87.4 94.1 90.1 
Enlarged...... 1,288 75.2 55.1 70.0 
Total............. 2,464 80.4 773 78.6 
Left atrium: 
Not malin or s% vdd 588 94.2 90.4 92.0 
Enlarged...........__ 784 469 76.8 62.2 
TOES oe ns aha ork, de 64.1 83.7 75.0 
Right heart: 
Normal............. 840 87.8 64.7 75.5 
Enlarged........... 504 50.0 81.4 68.3 
TOtAl cvs oh ene ERES 1,344 74.0 71.2 72.8 





resulting in higher true negative and false negative rates. 
Conversely, in women total heart volume was more often 
interpreted as enlarged, resulting in higher true and false 
positive rates. The normal left ventricle was more accu- 
rately assessed in females, while the enlarged left ventricle 
was more accurately assessed in males. Left atrial size was 
more accurately evaluated in women (83.7% correct com- 
pared to 64.1% in men). Right heart size was the most 
difficult to assess. 


Effect of Experience 


Jonckheere's one-sided test was used to assess the 
hypothesized positive effect of experience on accuracy 
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TABLE 5 
e Effect of Experience on Accuracy of Visual Assessment 








% Correct 
Heart Volume Senior Staff Junior Staff Residents 


Vm T t i e a i a e ee e I a i ro M A S AT 





Total heart: 
Normal............ 74.8 78.9 86.3 
Enlarged........... 85.1 88.8 77.3 
TOtSlu cnc ions ERA 80.0 83.9 81.7 
Left ventricle: 
Normal**........... 96.1 91.6 86.0 
Enlarged.......... 66.7 72.7 73.1 
Total. us rx ees 81.1 81.9 79.4 
Left atrium: 
Normal............. 93.7 91.8 91.3 
Enlarged........... 68.5 61.7 59.4 
Total® ........... 79.3 74.6 73.1 
Right heart: 
Normal............. 73.9 71.2 80.6 
Enlarged 68.5 71.2 65.1 
TOtdl- oo uou 71.9 71.2 74.8 


T e t a i a 


Note. — Two senior staff members, four junior staff members, and four 
residents participated. P values represent trend analysis across row using 
Jonckheere's one-sided test. 

"P<. 05, 

**P «O1. 


(table 5). A statistically significant effect was found for 
normal left ventricular size (P < .01) and overall left 
atrial size (P < .O5). 


Effect of Oblique Views 


For the 62 cases in which oblique views were available, 
readers assessed each case once with access to the 
oblique views and twice with only posteroanterior and 
lateral views. A score was assigned to each reader for 
each case. When the reading with the oblique view was 
correct, a value of +1 or +2 was assigned depending 
on whether one or both other readings were incorrect. 
When the reading with the oblique view was incorrect, 
the score was —1 or —2 depending on whether one or 
both other readings were correct. When all three readings 
agreed, the score was zero. A positive total score indicated 
improvement with the addition of oblique views. A two- 
sided sign test was applied, and no statistically significant 
improvement was noted for total heart, left atrial, or right 
heart volumes (table 6). When all readers were included, 
use of oblique views significantly improved assessment of 


TABLE 6 


Effect of Oblique Views on Accuracy 














No. Cases No. Cases 
Increased Heduced 
Heart Volume Accuracy Accuracy P 
Total heart... i... 14 20 392 
Left ventricle: 
Total group... ...... 21 7 O24 
Residents excluded. . . 13 6 .167 
Left atrlum......0.0... 10 7 615 
Right heart........... 11 16 442 


* Computed from a two-sided sign test. 
s 


left ventricular size (P < .05). However, when residents 
were excluded, use of oblique views had no significant 
effect. 


Intra- and Interobserver Variability 


A 20% intraobserver variability was noted for total 
heart, left ventricle, and left atrial volumes (table 7, total 
of one and two mistake categories). The greatest vari- 
ability occurred for right heart volume (29.9%). The 
average variability between observers was 18.4% (table 8}. 
Level of experience seemed to have no effect on frequency 
of disagreement. 

Table 9 compares overall accuracy of individual re- 
sponses to the accuracy of the most frequent response 
given for each case. The majority opinion was superior 
in all judgments. 


Effect of Chamber Volume 


The effect of chamber volume on visual assessment of 
the size of other chambers is shown in table 10. An 
enlarged right heart caused a statistically significant visual 
overestimation of left ventricular size in both sexes and 
left atrial size in males. An enlarged left atrium caused 
overestimation of left ventricular size in females and right 
heart size in males. Enlargement of the left ventricle did 
not adversely influence visual assessment of other cham- 
bers. The sex differences observed may be due in part 
to the relative predominance of males in the normal and 
enlarged left ventricle groups and the predominance of 
females in the enlarged left atrium and right heart cate- 
gories. Scatter diagrams and multiple correlations verified 


TABLE 7 
Intraobserver Disagreement Rates 


aeaaeae 


Reader Consistency 


Total Heart Volume 


Left Ventricle Left Atrium Right Heart 


M À——— MÀ M ——— P MÀ M À—M —— ep 


No.cases.................., 95 

Three readings correct... 70.7 
One mistake................ 13.4 
Two mistakes............... 7.0 
Three readings incorrect... ... 8.9 


48 49 88 
69.5 63.8 DD. 
13.5 11.7 17.7 
6.8 8.4 12.2 
10.2 16.1 14.3 


Leene ee e aeaa nents 


Note. — Eight readers participated, reading each case three times. Values shown are percentages. 
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TABLE 8 


Interobserver Disagreement Rates 


NENNEN E tt eT AT A TTT eT TERA TC PUT HOUR c 





Senior Staff 
Observer No. 1 2 3 4 


i oi ge oues m 19.1 15.3 18.3 


Ms eria E S a als TE ud 175 14.2 
x c IR nae ER ee T 15.3 


Junior Staff 


Residents 
5 6 7 8 9 10 


20.8 18.3 21.1 21.7 25.9 23.6 
15.4 16.4 17.7 15.9 18.4 16.9 
18.7 15.5 21.2 17.0 21.8 
16.4 17.8 20.0 17:5 22.5 20.7 


Note. — Average interobserver disagreement rate for senior staff, junior staff, and residents was 19.1%, 17.0%, and 18.1%. respectively; 


for entire group, 18.4%. Values shown are percentages. 


TABLE 9 


Accuracy of Majority Opinion 








% Correct 


Heart Volume individual Opinion Majority Opinion 








Total heart... ..... 82.2 88.4 
Left ventricle....... 80.8 87.5 
Left atrium........ 75.0 81.6 
Right heart........ 72.8 27443 


reta e aM PAPAE INIT i NAA II e na Pm i i ttti m rA i aa i nti tc, 


Note. — Individual opinion represents proportion of correct readings among 
total number of readings; majority opinion represents accuracy of the most 
frequent response on a case by case basis. 


that these results were not due to a few outlying observa- 
tions or the scale chosen for radiographic opinion. 


Subclassification of Left Ventricular Size 


Results of the subclassification are shown in table 11. 
The normal group was correctly identified 90.395 of the 
time. While the hypertrophy and dilatation group was 
detected as abnormal in 81.9% of cases, only 70% were 
correctly called hypertrophy and dilatation. The hyper- 
trophy group, with the smaller abnormal left ventricle, 
was the most difficult to correctly assess; 63.0% were 
detected as abnormal but only 24.396 correctly identified 
as hypertrophy. 


TABLE 10 


Effect of Enlarged Chambers on Radiographic Assessment 








Partial Correlation Coefficient 





Enlarged Chamber and Chambers Assessed Males Females 
(N = 22) (N = 26) 
Enlarged left ventricle: 
Left attiutn. sess ORE .28 —.32 
Right healt «oov soot Aa eee —.23 .08 
Enlarged left atrium: 
Left ventricle..............-..... c.a —.64* 
Right heart... col br REVERSA —.61* —.39 
Enlarged right heart: 
Left ventricle................ —.41* —.65* 
Left atriim ooo WEE uu a — 70° —.10 





Note. — Correlation between measured chamber volume and radiographic 
opinion of chamber size (fraction read as normal) adjusted for volume of 
chamber on which opinion was given. 

*pP« O5. 


Discussion - 


Overall accuracy in assessing the size of cardiac sil- 
houette, left ventricle, left atrium and right heart (82.2%, 
79.6%, 75.0%, and 72.8%, respectively) compared favor- 
ably to values reported in the literature. Herman and 
Hessel [5] found an overall accuracy rate of 74% when 
eight radiologists interpreted a random group of 100 
chest films. Their study was not limited to abnormalities 


TABLE 11 


Subclassification of Left Ventricular Size 


aaa a a neee ett tne P BERE TTT Ptr ict TTT Tt 





Angiographic 


Reader Assessment 
Hypertrophy and 





pero epee pu E TT E a a a n i a AS T a a NN A ttti T T a nene e eem ene 


Assessment No. Cases No. Readings 
Normal. ............ 43 1,200 
Hypertrophy.......... 15 419 
Hypertrophy and 

dilatation........... 23 641 
2,2607 


TOldle 2i eutu iacit 81* 


Note. — Numbers in parentheses are percentages 
* 14 cases not included: seven unknown and seven cases of dilatation. 
t 204 readings not included: nine unknown and 195 readings of dilatation. 


Normal Hypertrophy Dilatation 
1,084 (90.3) 44 72 
155 102 (24.3) 162 

116 76 449 (70) 
1,305 222 683 
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of the cardiac silhouette. Using quantitative methods, 
*Glover et al. [6] reported an overall accuracy of 79% 
when comparing the total heart size measured from 
posteroanterior and lateral chest films to the sum of left 
ventricular end-diastolic volume, mass, and maximum 
left atrial volume derived from biplane angiograms. In a 
study by Hall et al. [7], 10 radiologists viewed postero- 
anterior and lateral chest films of 135 cases including 
normals and rheumatic heart disease patients. Their overall 
accuracy rate was 89.8% when diagnosing the Cases as 
normal or abnormal. In a similar group of patients, an 
overall accuracy rate of 92.2% was achieved with a single 
posteroanterior film and a sophisticated computer pro- 
gram using discriminant analysis of multiple cardiac con- 
tours and linear dimensions [7]. This study, however, did 
not include patients with congenital heart disease. 

Amundsen [8] studied 33 cases in which the diagnosis 
of left atrial enlargement was ascertained from a standard 
cardiac series. He found 21 cases (63.6%) in which left 
atrial enlargement was probable on clinical grounds. Levin 
et al. [9] compared the angiographic assessment of left 
atrial size to radiologists' opinions derived from a cardiac 
series. Because left atrial enlargement was correctly diag- 
nosed in only 11 of 20 cases (62.2%), they concluded that 
mild to moderate left atrial enlargement would be fre- 
quently missed on standard chest films. Our data support 
that conclusion. 

We found that right heart size was the most difficult 
to evaluate. One reason may be that quantitative angio- 
graphic assessment has not yet reached the broad applica- 
tion seen with left heart disease. There are few studies 
showing plain film—angiographic correlation. In a review 
of 596 patients with atrial septal defects, Baltaxe and 
Amplatz [10] found only 14 with normal qualitative heart 
size and pulmonary vasculature on plain chest films. 
Fisher et al. [11] evaluated angiographic right heart size 
in children using a variety of quantitative methods and 
found the expected increase in right ventricular size with 
left-to-right shunts at atrial level. Future application of 
quantitative methods to both plain films and angiograms 
may result in better clinical assessment of right heart size. 


Oblique Views 


Standard oblique views were of limited usefulness in 
evaluating the cardiac silhouette and specific chamber 
enlargement. Only when inexperienced observers were 
assessing left ventricular size did oblique views offer 
improvement. Recently the efficacy of routine screening 
films for hospital patients under 20 years old and lateral 
views in patients under 4O has been questioned [12]. Our 
study casts doubt on the efficacy of oblique views for 
assessing the cardiac silhouette and component chambers 
by experienced observers. However, the patients in our 
series had cardiac symptoms and signs judged serious 
enough to merit cardiac catheterization. Thus our data 
may reflect a narrower spectrum of disease than en- 
countered in usual radiologic practice. 


Enlarged Chambers 


The significant effect of an enlarged right heart and left 
atrium on the visual assessment of other chambers was 
first reported by Dinsmore et al. [13] based on qualitative 
plain film and angiographic findings in seven patients. 
Right ventricular enlargement with displacement of the 
left ventricle simulated left ventricular enlargement. We 
found the enlarged right heart to have a negative effect 
on the assessment of left atrial size as well, but only in 
males. 

Similarly, left atrial enlargement has been reported to 
cause displacement and overestimation of the right atrial 
and ventricular size [13]. In our study left atrial enlarge- 
ment also caused an overestimation of left ventricular size 
in females. These interference patterns should be kept in 
mind when visually assessing the abnormal cardiac 
silhouette. 


Intra- and Interobserver Variability ` 


Intra- and interobserver variability in our study compares 
favorably with that reported by others. Yerushalmy [14] 
reported intra- and interobserver variability rates of 20% 
and 30.1%, respectively, when six readers (including three 
eminent radiologists) twice viewed 150 pairs of serial 
radiographs to determine the progression, regression, or 
stability of pulmonary tuberculosis. (intraobserver vari 
ability based on two readings should be multiplied by 3/2 
to estimate observer variability for three readings.) Felson 
et al. [15] reported 2296 interobserver variability in a 
review of 14,369 cases for presence or absence of pneu- 
moconiosis by two groups of experienced radiologists. 
Norden et al. [16] reported 20% disagreement when two 
radiologists assessed chronic pyelonephritis on excretory 
urograms. in our study the effect of observer variability 
was minimized when the majority opinion on each case was 
accepted rather than individual opinion. In this manner 
overall accuracy for all decisions improved by an average 
of 5.95%. Yerushalmy [14] postulated that the most 
efficient method of reducing error is to have dual readings 
with arbitration of contradictions by a third reader. This 
method was employed by Hessel and Herman [17] to 
reduce the significant error rate in chest film interpretation 
from 2696 to 17%. 


Reader Experience 


We found reader experience to be a positive factor in 
evaluating the cardiac silhouette. Statistically significant 
improvement in assessment of left ventricular and left 
atrial size was noted. Herman and Hessel [5] found no 
significant effect of experience on accuracy. This may be 
attributed to the fact that all residents in their study had 
completed at least the first year, while three of four 
residents in our study had only 3 months of training when 
the study began. It is quite possible that experience is 
helpful in evaluating subtle changes or resolving conflict- 
ing findings. This difference did not relate to criteria used 
in assessment. All 10 readers listed similar criteria for 
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specific chamber and overall cardiac enlargement. These 
criteria correspond to the traditional changes described 
in standard textbooks and should be similar to those 
employed by practicing radiologists. Following the sugges- 
tion of Elliot and Schiebler [18] who felt it is not possible 
to discriminate on plain films between right atrial and right 
ventricular enlargement, we used the term right heart 
enlargement to include both components. Ancillary find- 
ings such as aortic dilatation, valve calcification, pulmonary 
patterns of increased blood flow, and arterial and venous 
hypertension were considered by the readers in their 
overall assessment but not specifically recorded. Un- 
doubtedly they influenced judgments. 


Subclassification of Left Ventricular Enlargement 


Attempts to subclassify left ventricular enlargement 
proved unsuccessful (table 11). Yerushalmy [14] also 
found greater difficulty in describing and classifying pul- 
monary lesions compared to detection. A similar effect 
was noted by Hall et al. [7] who found that attempts to 
subclassify patients with rheumatic heart disease reduced 
the true positive rate from 93.6% to 50.7% for radiologists 
and from 93.8% to 65.4% for computer diagnosis. Using 
quantitative methods, Chikos et al. [4] found no single or 
combination of plain film variables which could usefully 
discriminate between hypertrophy and hypertrophy and 
dilatation. Thus it seems prudent to limit visual assessment 
of the left ventricle on plain chest films to a description 
of size. 
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A New Simple Power Injector 


JAMES LESLIE,! KURT AMPLATZ,* DOMINIC KORBULY,* AND FREDERICK WALTZ! 


A new simple pneumatic-hydraulic injection device has 
been constructed, tested, and used in clinical angiography. 
It is the only injector which produces a square wave ve- 
locity curve with immediate rise time. Disposable plastic 
syringes are used which convert the velocity profileof the 
plunger into a smooth buildup time of the injectate, re- 
ducing recoil. The unit can be operated by both local or 
remote triggering. It has numerous advantages over com- 
mercially available devices, such as small size, simplicity 
of design, and safety features which eliminate shock 
hazards and reduce human error. 


A new flow-controlled cardiovascular injector, developed 
in our laboratory, has several advantages over com- 
mercially available injectors. In designing the device, 
emphasis was placed on simplicity of operation, reliability, 
safety, and performance. The injector has been extensively 
tested in the laboratory as well as in clinical practice. 


Description 


The injector is a pneumatic-hydraulic device capable of 
injecting up to 100 mi of contrast at any selected flow 
rate between 2 and 80 ml/sec (fig. 1). It requires a size 
D CO? cylinder for power and uses a 6 V rechargeable 
battery for activation. It is designed to accept commercially 
available 100 ml disposable plastic syringes. 

The injector drive system uses two cylinders in tandem, 
with a common piston shaft which drives the syringe 
plunger (fig. 2). Cylinder A is pneumatic, and it supplies 
power to the plunger shaft C. Unlike other pneumatic 
injectors, the pressure in this cylinder is kept constant at 
10.5 kg/cm^. Hydraulic cylinder B provides speed control 
via the precision flow control valve E. Stopcheck valve D 
interrupts hydraulic fluid flow through the metering valve 
E, thereby starting and stopping the motion of the plunger 
C. Valve D can be activated at the injector with a push 
button or remotely by a photoelectric triggering system. 

The cross-sectional area of the pneumatic cylinder is 
approximately 10 times larger than the area of the plastic 
100 ml syringe, resulting in a potential syringe pressure of 
105.5 kg/cm? (frictional losses neglected). 

Precise delivery rate of contrast medium is achieved by 
the pressure-compensated flow control valve E, at rates 
from 2 to 8 ml/sec. This valve is designed to deliver 
constant flow regardless of the pressure drop across the 
valve and over wide ranges of ambient temperature and 
fluid viscosity. Most important, this enables the injector 
to deliver the preselected flow rate regardless of the 
resistance in the catheter. However, the output force at 
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the plunger cannot exceed the driving force; therefore, 
the maximum syringe pressure is 10 times the regulated 
gas pressure, or 105.5 kg/cm?. 

Approximately 50 injections of 100 ml of contrast 
medium can be made with a single size D CO? tank; conse- 
quently, the tank has to be changed infrequently. A weekly 
battery charging is generally sufficient. Syringes are loaded 
manually with a special device and inserted into the injector. 
This allows rapid exchange of preloaded syringes. The 
maximum amount of contrast medium to be injected is set 
by a knurled thumbwheel! which provides an electrical as 
well as a mechanical stop. 


Laboratory Testing 

Calibration 

The injector was calibrated for 17 values which are 
inscribed on the flow rate indicator dial. The injectate 
volume was measured in a graduated cylinder, and the 
duration of injection was recorded on a strip chart 
recorder. The average flow was thus calculated as the 
ratio of volume to time. 


Flow Rate 


To determine if flow rate is indeed independent of cath- 
eter resistance, contrast agents of different viscosities 
were injected through sizes 6-8 French catheters with 
the injector set at 10 ml/sec in each case. The tests were 
made at 37°C. Results showed that the flow rate is not 
related to catheter resistance (table 1). 


Repeatability 


More than 75 injections were made to determine the 
accuracy and repeatability of the 17 inscribed values of 
flow rate. The flow rate was measured to within 1%. In 
the first test series, the flow rate indicator was carefully 
set at each of the inscribed values; from two to five injec- 
tions were made at each setting. The measured flow rate 
deviated from the indicated values by less than 3% for 
flow rates less than 10 ml/sec and less than 1.5% for 
values between 10 and 75 ml/sec. 

To determine the variation resulting from resetting the 
indicator dial, the dial was set at 20 mi/sec and the injec- 
tion rate measured for a single injection. Five separate 
times the indicator dial was reset to that reading with 
casual care and measurements taken. Flow rates were 
19.7, 19.0, 20.0, 20.0, and 20.3 ml/sec (maximum devi- 
ation, 5%). Once calibrated, flow rates appear to be stable; 
frequent recalibration is not required. 


This work was supported in part by U.S. Public Health Service grants HL-05853 from the National Heart and Lung Institute and no. 2 POI HE O6314. 
' Department of Electrical Engineering, University of Minnesota, Minneapolis, Minnesota 55455. Address reprint requests to K. Amplatz. 
? Department of Radiology. University of Minnesota Hospital, Minneapolis, Minnesota 55455. 
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Fig. 1. — Cardiovascular injector; overall height is 122 cm. 


Response of Injector System 


The instantaneous velocity of the injector plunger was 
measured by coupling to it a velocity transducer (Schaevitz 
Engineering model 6GLAVT-Z). An injection at a rate of 
10 mi/sec through a no. 6 French end hole catheter 96 cm 
long was made using 60% diatrizoate. The transducer 
output was recorded on a Honeywell 1858 fiberoptic 
visicorder. 

The instantaneous flow rate at the catheter tip was 
measured by sealing the catheter tip in a bubble-free 
partially filled lubricated glass syringe. The velocity trans- 
ducer was transferred to the plunger of the glass syringe, 
and the transducer output was recorded during an injec- 
tion identical to the one previously described. The velocity 
characteristics of the injector plunger and injectate could 
then be compared (fig. 3). The marked discrepancy 
between the two waveforms is due to the compliance of 
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Fig. 2.— Schematic diagram of injector drive system. 


TABLE 1 


Flow Rate in Relation to Catheter Size and Contrast Medium 





Flow Rate (mi/sec} 











Diatrizoate (Hypaque) No. 6 French No. 7 French No. 8 French 
20, aioe Sirens PP 9.8 10.0 10.0 
VA APP Ponte Gace erie 9.9 9.9 9.9 
90% 9.9 10.0 10.0 

Note. — Measurements within O.1 ml/sec. Mean flow = 9.93 m/sec, 


SD = 0.04 mi/sec. 


the disposable plastic syringe. (The compliance of a Dacron- 
reinforced catheter is comparatively negligible.) 

The initial force of the injector plunger is used to expand 
the syringe cylinder and compress the rubber seal in the 
syringe. Therefore, the essentially square wave motion 
of the injector is transformed into a gradual buildup of the 
injectate flow. At the end of the injection, the stored 
volume in the distended plastic syringe is responsible for a 
slow decay of the injectate flow in spite of the abrupt 
stopping of the plunger. 

In figure 3, the injector plunger has a velocity overshoot 
of large amplitude but short duration. The possibility, that 
the overshoot was an artifact introduced by the velocity 
measuring system prompted an investigation of the 
transient response of the velocity transducer. In a simple 
test, the transducer was abruptly brought to rest from a 
finite velocity exceeding 100 mm/sec. An overshoot ranging 
from 11% to 20% was recorded, possibly caused by re- 
bound as the transducer was subjected to impact or by an 
underdamped response of the transducer. In either case, 
the extreme overshoot attributed to the injector plunger 
must be real and, at worst, slightly exaggerated. This over- 
shoot may be adjusted internally by rotating a screw 
adjustment on the flow control valve, but it cannot be 
completely eliminated. The plunger overshoot may be 
exaggerated in order to compensate for the compliance 
of the syringe, thus producing a square wave buildup in 
velocity measured at the catheter tip (fig. 4). However, 
the relatively long decay of the catheter tip velocity curve 
at the end of a stroke cannot be eliminated. 

As presently adjusted for clinical use, the injector has 
an overshoot which, in theory, could be responsible for 
a maximum surge of O.4 ml of injectate. This could only 
occur if the syringe and catheter system were perfectly 
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Fig. 3. — Transient response of injector. Instantaneous velocities of both 
injector plunger and injectate during 10 mi injection at 10 mi/sec. Zero on 
time scale corresponds to electrical command to begin injection; 1 sec 
corresponds to electrical signal to stop. Recordings were retouched to 
improve contrast. 


inelastic. The disposable syringe renders the entire system 
highly overdamped, resulting in a smooth flow buildup, 
thereby reducing catheter recoil. 

The interval between the remote flash signal and 
beginning of motion of the injector plunger was a constant 
30 msec and could therefore be electronically anticipated 
for phasic dye injections. For all practical purposes, full 
speed of the plunger is obtained simultaneously (fig. 3). 


Remote Triggering System 


The remote triggering system consists of (1) a strobe 
flash system located at any convenient place in the 
operating room and powered from the 115 V power line, 
and (2) a photocell and amplifier mounted in the injector 
and fowered by the rechargeable battery within the 
injector. A strobe flash is generated when the remote 
triggering push button is depressed, starting the injector 
motion. A second flash occurs when the button is released, 
stopping the injector. Transitions between local to remote 
triggering are fail-safe in the sense that the injector always 
stops, if it is moving, or stays stopped, if it is not moving, 
when the mode is changed or the unit turned on. 

The remote triggering circuit design is extremely reliable. 
There is no need for a line-of-sight path between the 
Strobe, and the photocell bounce light is more than ade- 
quate to insure triggering. Turning on room lights, 
operating table lights, or waving a hand over the photocell 
will not trigger the injector, which responds only to the 
very short flash from the strobe. This discrimination is 
accomplished by the photocell amplifier, which uses both 
frequency selectivity and threshold level detection. For 
versatility, both the injector and the remote strobe unit 
can be triggered by standard TTL- and CMOS-compatible 
pulses to allow interconnection to automatic or R 
wave-controlled systems. 

The battery charging system on the injector is also 
fail-safe since power is automatically removed from the 
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Fig. 4. — Square wave injectate velocity buildup achieved by increasing 
plunger overshoot. Slow decay of flow rate at end of injection cannot 
be eliminated. 


injector when the charger is connected. Furthermore, the 
charger has a short cord and is mounted far from the 
operating table, requiring that the injector be wheeled 
well away from the patient during recharging. 


Clinical Testing 


Our injector system has been extensively used at the 
University of Minnesota Hospitals for selective angiography 
and angiocardiography. Because of the smooth rise time, 
the incidence of catheter recoil has not increased in selec- 
tive angiography as it has with the old pressure-controlled 
injectors. 

In angiocardiography, the increased flow at 105.5 
kg/cm^* resulted in improved angiographic opacification 
of the cardiac chambers. There has been no increase in 
catheter recoil. Most important, the incidence of intramural 
injection of contrast medium remained unchanged. At no 
time did an angiographic catheter rupture due to the 
increased injection force. 

Even though the injector is not connected to the release 
mechanism of the film changer, proper timing has not been 
a problem. If film changer and injector are released simul- 
taneously, the first frame is usually without contrast 
medium because of the mechanical delay in the changer 
mechanism. For some applications in peripheral angi- 
ography it may be desirable to first inject a predetermined 
amount of contrast medium by observing the plunger 
mechanism on the injector dial and then releasing the 
film changer. Although probably not as precise as limit 
Switches, this simple technique proved adequate and 
eliminated the need for connecting wires. 


Discussion 


The injector is an important part of the angiographic 
armamentarium. If the operator is entirely familiar with 
its operation and the injector has enough power, good 
results are generally obtained. However, a knowledge of 
angiographic techniques and hemodynamics is most im- 
portant. Recently flow-controlled injectors have replaced 
pressure-controlled models which required estimation of 
the pressure to achieve the desired flow rate. 

Some of the commercially available flow-controlled in- 
jectors are unnecessarily bulky and complicated. Our 
injector was designed to be a simple reliable device for 
routine angiography. The apparatus was kept compara- 
tively small (fig. 1), and all power cords and connections 
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with the x-ray machine or 115 V electrical outlet were 
eliminated. 


Failures and Hazards 


Power injectors of any design are usually very reliable. 
Most failures occur because of human errors, such as 
incorrect setting of control dials, loose power cords, or 
loose connections. We have minimized potential for error 
by eliminating all unnecessary dials; the injector has only 
a remote-local switch, a flow dial, and a power switch. 

Although small air bubbles are commonly injected with 
manual techniques and are of no clinical consequence, 
injection of a large amount is serious. In most modern 
power injectors, the syringe is filled by activating a toggle 
or rocker switch. If the switch is inadvertently activated, 
a large amount of air could be aspirated and injected ac- 
cidentally, particularly with the old metal syringes where 
visual monitoring is impossible. Since in our system the 
translucent plastic syringe is loaded manually and inserted 
into a transparent plastic syringe holder, this danger 
is eliminated. 

Whenever electrically operated equipment is used, the 
danger of ventricular fibrillation exists, particularly with 
power injectors directly connected by a catheter to the 
heart. Present safety standards disallow stray currents 
exceeding 100 uA. Therefore, power injectors are care- 
fully insulated, electrically isolated by isolation trans- 
formers, redundantly grounded, and/or equipped with 
ground fault detectors or interrupters. These safety 
measures are not foolproof, but the use of a 6 V DC 
battery is electrically safe. 

For film changer work, the injector must be energized 
remotely which is accomplished wirelessly by an electronic 
flash or retractable push-button cord. The electronic cir- 
cuit is designed so that standard light sources (e.g., oper- 
ating lamps) do not trigger the injector. Remote control is 
accomplished by the dead-man switch principle which 
allows immediate interruption of the injection in case of 
technical failure. 


Interphasing 


The unit can be interphased remotely with the electro- 
cardiogram, allowing repeated phasic dye injection. Inter- 
phasing of the remote flash unit with the film changer is 
feasible but in our experience unnecessary. Simultaneous 
activation of the film changer and the remote flash unit 
provides adequate accuracy. 


Phasic Injection 


For intermittent phasic injections, a short rise time is 
particularly desirable. An electrica! injector with an 
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Fig. 5. — instantaneous catheter tip flow measurement characteristic 
of commercial injector. Device is electromechanical and controls torque 
of electric motor. Short rise time accomplished with metal syringe. 


electromagnetic clutch and continuously running motor 
has the shortest rise time. Power injectors of American 
design use intermittent activation and stopping of a motor 
resulting in a longer rise time. Our injector has virtually 
no rise time. As demonstrated, the motion of the plunger 
is damped by the plastic syringe to such a degree that a 
slow buildup time occurs at the catheter tip. Effective 
intermittent dye injections using plastic syringes are not 
feasible with any type injector, although such equipment 
is widely sold. If contrast medium should be injected 
rapidly, the rise time of the injector must be extremely 
short and the syringe must be made of noncompliant 
plastic or metal (fig. 5), as in one of the European injectors 
(Contrac injector, Siemens). 

The injection force was arbitrarily set at 105.5 kg/cm? 
which is considerably higher than with any other power 
injector. Extensive clinical tests seem to indicate that such 
high forces are indeed practical, increasing injection speed 
without rupture of catheters or disposable syringes. 


In summary, the pneumatic-hydraulic injector has a 
number of advantages over commercially available devices. 
It is comparatively small, mechanically rugged, and simple 
with demonstrated reliability and repeatability of operation. 
All unnecessary dials and buttons are eliminated, 
minimizing human error. It is operated by a 6 V recharge- 
able battery, excluding shock hazards. All electrical power 
cords and connections with the electrical outlets or x-ray 
machine are eliminated. In addition, all switches are of 
dead-man design, allowing immediate stoppage of the 
injector. The unit can be operated in remote wireless 
fashion, and interphasing with x-ray equipment or 
electrocardiogram can be achieved without power cords. 

It is the only injector which provides a virtually square 
wave velocity curve with an immediate rise time. Disposable 
plastic syringes are used which convert the velocity profile 
of the plunger into a smooth buildup time of the injectate, 
reducing recoil. Syringes are hand loaded, eliminating the 
inadvertent aspiration of air. 

















Peripheral Arterial Disease: Assessment by Arteriography and 
. Alternative Noninvasive Measurements 


D. E. FITZGERALD! AND J. CARR? 


In most centers arteriography is the sole method used to 
investigate peripheral arterial disease. In view of the avail- 
ability of other noninvasive techniques, this practicé must 
be reappraised. Among 3,000 patients with peripheral 
arterial disease, 40% of those undergoing arteriography 
were found unsuitable for reconstructive arterial surgery 
primarily because of poor arterial runoff. 

Noninvasive assessment techniques are discussed, in- 
cluding sequential arterial scanning with Doppler ultra- 
sound. In a single-blind comparison of Doppler ultrasound 
scanning and arteriography, findings by ultrasound were 
confirmed by arteriography in 265 of 267 examinations. 
Blood pressure measurements in the limbs as well as 
fluorescence and radioisotope clearance studies also pro- 
vide valuable information. It is recommended that a more 
rational approach to the assessment of peripheral arterial 
disease be considered, particularly in elderly patients, to 
safeguard against undue discomfort and risk. Arteriography 
should be reserved for patients undergoing reconstructive 
surgical procedures. 


Peripheral arterial disease is primarily diagnosed clinically, 
with techniques of assessment employed to determine 
proper treatment [1, 2]. In many centers, arteriography is 
the only method used to investigate lower extremity arterial 
occlusive disease. The recent introduction of other 
methods of study requires reappraisal of the role of 
arteriography [3, 4]. 


Clinical Material 


A réview of 3,000 patients with peripheral vascular 
disease seen at St. Laurence’s Hospital was undertaken. 
Most of the patients were elderly and had coexisting 
disease. The initial clinical assessment included chest 
x-ray, electrocardiogram, hemoglobin, hematocrit, 
erythrocyte sedimentation rate, VDRL reactivity, electro- 
lytes, blood urea, creatinine clearance, blood sugar, and 
urinalysis. Laboratory findings ruled out the possibility 
of major surgery in 450 (15%), eliminating the necessity 
for arteriography. Based on specific disease assessment, 
an additional 15% had no need for further investigation, 
some because of relatively mild symptoms and others 
because of the advanced state of the disease. The 
remaining 2,100 were investigated by arteriography as 
described below. 

Among coexisting diseases in the patients referred for 
arteriography were the following: cardiac disease, 60%: 
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renal dysfunction, 4%; diabetes, 3%; and neoplasm, 0.5%. 
There were three cases of cardiac arrest, and one patient 
had severe uremia. 

As part of this investigation, a single-blind study com- 
paring continuous wave ultrasound scanning and arteri- 
ography was carried out. The examinations were per- 
formed indepéndently and the results compared at the 
end of 3 months (see table 2). 


Peripheral Arteriography 


Anesthesia is avoided since it introduces an additional! 
risk. Instead, a combination of analgesics and sedatives 
is used to adequately alleviate the discornfort of the pro- 
cedure, enabling cooperation in positioning for lateral 
films of the abdominal aorta or oblique views of the 
profunda femoris artery. 

An adequate arteriorgraphic examination includes 
demonstration of the abdominal aorta with the renal 
vessels and visualization of both legs. Since athero- 
sclerosis is a generalized disease, it is important to search 
thoroughly for other sites of significant disease, particularly 
in the aorta. Three types of arteriographic examinations 
were used and compared with respect to adequacy and 
patient safety (table 1). 


High Pressure Seldinger Injection 


Retrograde injection through a Seldinger needle in the 
femoral vessel is a simple and safe procedure. However, 
it is only 7096 successful in producing adequate retrograde 
filling of the aorta and visualization of both legs. No 


TABLE 1 


Arteriographic Techniques 


atn da rre rv o p I remeras ra mac 








Time Adequacy 
Technique ( min) (96] 





High pressure 
Seldinger injection.. 60-90 70 
Transfemoral 


None 


catherterization.... 60-90 95 Embolectomy, 1.5% 
High translumbar 
catherterization.... 30 100 Small pleural effusion, 


0.1%: hematuria, 
0.1%; paraplegia, 
0.5%: decrease in 
hemoglobin, 80% 


' Angiology Research Group, Irish Foundation for Human Development, Health Care and Psychosomatic Unit, Garden Hill, St. James’s Hospital, 


Dublin 8, Ireland. 
? Department of Radiology, St. Laurence's Hospital, Dublin 7, Ireland. 
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complications were encountered, but further procedures 
were often required. 


Transfemoral Catheterization 


The Seldinger method of percutaneous catheterization 
of a femoral vessel was technically successful in 9576 of 
cases. However, it carries serious risk for patients with 
advanced arterial disease. In our experience, 676 of 
patients showed ischemic changes in the leg during the 
procedure, and 1.5% required surgical removal of 


a thrombus. 
¢ 


Translumbar Catheterization 


This is the preferred method, and we now use it ex- 
clusively except when contraindicated by very high blood 
pressure. In these cases, a high pressure retrograde flush 
is preferable to a catheter technique. 

Contrast material (50 ml Conray 320 in a 100 ml 
syringe) is injected under 23 kg pressure using a Talley 
pump. (More recently a Cisal injector is used.) Films of 
the abdomen, pelvis, thighs, knees, and legs are taken over 
a 9 sec period on a serially shifting table. Adequate infor- 
mation is obtained in most cases. If the circulation time 
is slow on the initial examination, then the time is extended 
up to 30 sec. Blood pressure is recorded between exam- 
inations since the contrast may cause hypotension which 
slows the circulation. If the runoff in the legs is still 
inadequately shown, a direct femoral artery puncture 
is performed. 

Problems with translumbar aortography are generally 
related to subintimal injection, extravasation, and high 
contrast dosage to the renal vessels. These difficulties 
can be overcome by siting catheters properly under 
fluoroscopic control. High doseages under pressure can 
then be injected with the patient rotated safely into varying 
positions to augment the examination. 


Doppler Ultrasound Scanning 


Proximal and distal ultrasound signals are taken simul- 
taneously, studying each of the three sections of the 
arterial tree: aortofemoral, femoropopliteal, and the pop- 
liteal-posterior tibial. Other segments can be selected if 
required, after analysis of the seven standard arterial 
pulse sites. Finally, blood pressure is measured in the arm 
as a reference for systolic measurements taken in the limb. 
For this the ultrasound probe is simply used as a flow 
detector positioned at the ankle, and blood pressure cuffs 
of appropriate sizes are placed around the thigh and upper 
or lower calf [5, 6]. 

A Parks electronic Doppler flow meter (no. 803 or 806) 
with pencil probes of 5 or 10 MHz was used. These are 
held by hand against the skin over the arterial pulse sites 
using a suitable acoustic jelly and avoiding heavy pressure 
on the skin. The signals obtained were recorded on a 


etm 





Fig. 1.— Sonogram showing frequencies present in input signal (range, 
O-8 kHz) over time, with trace blackening proportional to amplitude. 
A. Normal femoral artery waveform. B, Damped waveform distal to 
arterial obstruction. 


stereo tape recorder (Revox 77K). A visual display of the 
auditory signal spectrum was obtained later during data 
processing using a Kay sonagraph audiofrequency analyzer 


(fig. 1). 


Data Analysis 


First, a numeric parameter for each pulse wave recorded 
at the different sites is calculated. This parameter, called 
the pulsatility index (Pl), is the maximum oscillatory energy 
of the Fourier harmonics of the waveform envelope divided 
by the mean forward flow. Details of the derivation have 
been reported [8]. 

An easier method of obtaining this index is by using a 
planimeter to obtain the integral of the pulse waveform 
displayed by the sonagraph. The pulsatility index obtained 
in this way correlates reasonably well with the Fourier 
method for the range of values found in patients with 
arterial disease. It is obtained as follows: 


PI = (P/PJ/V. 
where ; " 
x ue V dt 
ee a AIT 


Therefore PI = (P/P X 7)/A, where P/P is the peak height 
of the forward flow, if present, in centimeters per second; 
A is the integral of the pulse velocity waveform over one 
pulse length in square centimeters per second as measured 
with a planimeter; and 7 is the pulse length in seconds [9]. 

The propagation time of the pulse pressure wave 
between the two ultrasonic probes along the artery is 
called the transit time. It is related to the length of the 
arterial pathway being measured and the stiffness of the 
arterial wall. It is obtained by displaying the two signals 
obtained from the two arterial sites simultaneously on the 
sonagraph and measuring the time interval between the 
start of the two waveforms. 

The remaining parameter is the damping factor, the 
ratio of the proximal and distal pulsatility indexes in any 
particular arterial segment. Passage of the pulse wave 
through an area of diseased artery causes distortion and 
reduction of the pulsatility index, transit time, and 
damping factor. 
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Fig. 2. — Subtypes of group 1 showing progressive changes in vessel 
wall but no obstruction. Pl; and Pl; = proximal and distal pulsatility index, 
respectively; DF = damping factor; TT = transit time; BP = blood pres- 
sure. Values expressed in relation to normal (N). 
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Fig. 3.— Subtypes of group 2 (partial occlusion). A, Normal segment 
proximal to segment with distributed lesions 8. Normal segment with 
stenotic segment above measurement site. C, Stenosis within segment. 


Sites of Measurement 


Seven standard arterial pulse sites are examined during 
the initial ultrasound scan of the aorta and lower limbs. A 
sample of aortic pulse waves is obtained transcutaneously 
across the anterior abdominal wall just above the level of 
the aortic bifurcation. The common femoral artery is 
located just below the inguinal ligament, the popliteal 
artery in the popliteal fossa, and the posterior tibial artery 
slightly above and behind the medial maleolus at the ankle. 


Classification 


The pulsatility index, transit time, and damping factor, 
in conjunction with regional systolic blood pressure 
measurements, were used to categorize the patients into 
three broad groups (figs. 2~4). in group 1, there is no 
obstruction to blood flow within the arterial lumen, but 
there may be changes in the stiffness of the wail or size 
of the lumen. In group 2, partial obstruction is present in 
varying degrees of severity and distribution. In group 3, 
there is a total block in the arteria! segment with varying 
degrees of collateral artery development. Each group has 
been further subdivided according to the degree of alter- 
ation of the ultrasound values (figs. 2-4). For croup 1, 
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Fig. 4.— Subtypes of group 3 (complete occlusion with collateral 
circulation). A and C, Dynamically functioning collateral circulation over 
short and long pathways, respectively. B and D, Poorly developed 
collateral circulation. Transit time in milliseconds. 


the damping factor ratio does not exceed 1 and for groups 
2 and 3, 1.5. The normal values of the parameters have 
been described elsewhere [8]. 

The differences between group 1 subtypes primarily 
relate to physiologic or pharmacologic influences on the 
vessel wall rather than pathologic changes. On the other 
hand, the changes in groups 2 and 3 are a direct reflection 
of the progressive pathology. 


Findings 


Of the 2,100 patients investigated by arteriography, 
840 (40%) were considered unsuitable for a reconstruc- 
tive surgical procedure because of advanced disease and 
inadequate runoff in the leg vessels (i.e., lack of patency 
of even one major vessel into the lower third of the lower 
leg). The mean age of patients in this group was 68 years; 
they had a long history of peripheral arterial disease and 
frequently had superficial ischemic lesions. 

The incidence of additional lesions found at arteriography 
was high. Severe contralateral limb disease occurred in 
30% of cases with occlusions in 20%. There were renal 
lesions in 1096 and aortic aneurysms in 1595. 

Of the 267 arterial segments examined by ultrasound, 
results correlated with arteriography in all but two cases 
(table 2). The two errors occurred in the presence of 
severe stenosis where some contrast was detected 
arteriographically. However, it is debatable whether the 
flow was hemodynamically significant. 


Discussion 


Although arteriography in experienced hands is rela- 
tively safe, there can be serious complications associated 
with coexisting disease as well as with technique. Arteri- 
ography is a minor surgical procedure requiring sterile 
conditions, sophisticated and expensive equipment, and 
trained medical, nursing, and radiographic staff. Our 
results show that with the use of complementary pro- 
cedures, arteriography can be avoided in many cases 
(fig. 5). 
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TABLE 2 . 


Single-blind Comparison of Arterial Segment Diagnosis by 
Doppler Ultrasound and Arteriography 


NNNM BMW RERUM NE AC EN TC A AAA 


A Er ESET cS a E a A A e SI St DSS ena 


Group 1 Group 2 Group 3 
Arterial Segment No. Doppler X-ray Doppler X-ray Doppler X-ray 
REM-——À——t€—————( M—YÓÀ——— 9€ ÀÁ  —X— 
Aortofemoral...... 80 41 41 25 26 14 13 
Femoropopliteal.... | 80 13 13 27 27 40 40 


Popliteal-posterior . 80 17 
Popliteal-dorsalis 
pedis........... 27 4 


17 22 23 41 40 


4 9 9 14 14 


79 83 85 109 107 


Note. — Ultrasound findings confirmed by arteriography in all but two cases: two of the 
group 3 classifications by ultrasound (complete occlusion) were shown by arteriography to 


be cases of severe stenosis. 


Clinical and Blood Continuous 
disease pressure wave ultrasound 
assessment profile scan 


Good Poor 
runoff runoff 


Arteriography Arterial i 
reconstruction 
Alternative Fluorescein 
therapy microangiogram 


Fig. 5. — Investigative regime. 


The measurement of systolic blood pressure in the limbs 
is a simple and safe method to evaluate obstructive arterial 
disease. Equipment includes a sphygmomanometer with 
a suitable cuff, a pulse detector such as a Doppler velocity 
meter, and a strain gauge or light plethysmograph. 
Hemodynamically significant lesions can be localized in the 
thigh, upper or lower calf, and even as far distal as an 
individual digit. The functional effect of the obstruction 
can be measured by recording the regional fall in systolic 
pressure and recovery time after exercise [5, 6]. This is an 
adequate way to assess postoperative results and follow 
disease progression. 

Partial and complete blockage of the arterial segment 
can be distinguished using two continuous wave ultra- 
sound Doppler shift flow velocity meters simultaneously 
at separate points along the arterial system of the lower 
limb [7]. The technique is noninvasive, is an outpatient 
procedure, causes no physical risk or discomfort, and can 
be repeated frequently to assess the response to surgical 
or medical treatment. 

If the viability of peripheral tissue is in question, a good 
visual display of skin blood flow distribution can be 
obtained by intravenous injection of Fluorescein followed 
by rapid serial photography of the area in question [10]. 
Detail of the arrival time and distribution of Fluorescein 


gives a good indication of the area under threat of ischemic 
necrosis. This information can assist in defining areas of 
skin with good blood supply which is valuable in assessing 


levels of local amputation. If some form of drug therapy is 
being used, quantitative data can be obtained on the status 
of areas sometimes referred to as pregangrenous. Quanti- 
tative data can be obtained using radioisotope clearance 
methods (e.g., !3?Xe). Current developments in this ap- 
proach suggest the possibility of isotope scanning of skin 
clearance without the necessity of injecting radioactive 
material. This has definite advantages if tissues are 
ischemic [11]. 

In conclusion, it is reasonable to suggest a more rational 
approach in the assessment of peripheral arterial disease. 
All patients, and particularly the elderly, should be safe- 
guarded against undue discomfort and risk. Any adequate, 
simple, noninvasive procedure should be considered first 
before subjecting the patient to arteriography. 
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Systemic Artery-Pulmonary Artery Communication 


in Takayasu's Arteritis 


TOHRU ISHIKAWA! 


Four cases of Takayasu's arteritis in which systemic 
artery-pulmonary artery communication is demonstrated 
on thoracic aortography are presented. Pulmonary arterial 
involvement in Takayasu's arteritis seems to be more 
frequent than generally appreciated (12% in the present 
series). Demonstration of the communication in the ab- 
sence of evidence of other causes of a shunt is strongly 
suggestive of pulmonary artery involvement. It is not nec- 
essary to perform pulmonary angiography to confirm the 
involvement unless clinically indicated. It is also stressed 
that the presence of pulmonary artery involvement is 
useful to differentiate Takayasu's arteritis from 
arteriosclerosis. 


Angiographic demonstration of communication between 
a systemic artery and a pulmonary vessel has been de- 
scribed in a wide variety of conditions (table 1). However, 
systemic artery-pulmonary artery communication in 
Takayasu's arteritis has not been stressed, although pul- 
monary arterial occlusion in this syndrome is not uncom- 
mon [2—4]. This paper presents four cases of Takayasu's 
arteritis in which aortography showed a communication 
between a systemic and a pulmonary artery. 


Case Reports 
Case 7 


A 33-year-old Japanese housewife was admitted to the 
hospital of the St. Marianna University School of Medicine in 
Kawasaki, Japan, with slight fever, cough, and a pulsating mass 
in the right neck. Selective innominate arteriography demon- 
strated $ saccular aneurysm at the bifurcation of the right com- 
mon carotid artery. Thoracic aortography showed irregular 
narrowing of the origin of the left subclavian artery. The left 
vertebral artery originated directly from the aorta. 

Selective left subclavian arteriography (fig. 14) showed a 
dilated branch of the slightly enlarged left internal mammary 
artery, probably the pericardiacophrenic artery, emptying into 
the left upper lobe pulmonary artery. The late phase of the 
thoracic aortogram (fig. 18) demonstrated networks of tortuous 
pleural vessels filling from the left lateral thoracic and intercostal 
arteries and supplying the lateral portion of the left lung. Pul- 
monary arteriography (fig. 1C) showed complete occlusion of 
the apical branch of the left upper lobe and irregular narrowing 
of the peripheral branches. Lung scan with !?!I-macroaggregated 
albumin (!3!I-MAA) (fig. 10) showed perfusion defects in the 
upper lobe and lateral portion of the left lung. 


Case 2 


A 20-year-old Japanese woman was admitted to Toyoko 
Hospital in Kawasaki with a 1 year history of hypertension and 
a weak right radial pulse. Abdominal aortography demonstrated 
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95% stenosis at the orgin of the left renal artery, with marked 
narrowing of the proximal abdominal aorta. Thoracic aortography 
showed diffuse narrowing of the right subclavian artery and the 
descending aorta. A branch of the left pulmonary artery was 
visualized in the left midlung field, filling via a left bronchial 
artery (fig. 2). Lung scan with ?à'I-MAA showed decreased 
perfusion in the left midlung. 
* 


Case 3 


A 30-year-old Japanese housewife was admitted to the hos- 
pital of the Jikei University School of Medicine in Tokyo for 
evaluation of a weak right radial pulse. The plain chest radio- 
graph (fig. 3A) showed a small right descending pulmonary 
artery 7 mm in diameter. Thoracic aortography showed nar- 
rowing of the right subclavian artery, and an enlarged tortuous 
accessory bronchial artery originating from the posterior aspect 
of the innominate artery. Late phase selective innominate arteri- 
ogram (fig. 38) demonstrated an enlarged bronchial artery 
filling small pulmonary arteries in the right middle and lower 
lung fields. 


Case 4 


A 25-year-old Caucasian woman was admitted to Cincinnati 
General Hospital with weak arms and bilateral absence of the 
radial pulses. Thoracic aortography (fig. 44) showed complete 
occlusion of the left internal mammary and both subclavian 
arteries. The proximal portion of the left vertebral and common 
carotid arteries showed irregularity. A right bronchial artery 
was dilated, and small branches of the pulmonary artery to the 
right upper lobe were opacified (fig. 48). 


Discussion 


Takayasu's arteritis is a primary arteritis of undetermined 
etiology affecting the aorta, the proximal portion of its 
major branches, and the pulmonary artery [5]. It has 
recently been classified as an autoimmune disorder 
because antiaortic antibodies can be detected in the serum 
by direct fluorescent antibody techniques [6]. It affects 
all races and has a worldwide distribution [2]. The disease 
is much more common in the United States than was 
generally suspected [3]. Pathologically, all three layers of 
the artery may be involved, but the inflammatory process 
is most intense in the media; thus the disease might be 
called mesoarteritis [7 ]. 

The incidence of pulmonary arterial involvement was 
thought to be very low [8, 9]. However, recent reports 
indicate that arteritis of the pulmonary vessels is not 
uncommon [2—4]. Suzuki et al. [4] found abnormal lung 
scans with !?!--MAA in 12 of 15 patients and claimed that 
lung scanning is a good method to detect pulmonary in- 
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Fig. 1.—Case 1. A, Left subclavian arteriogram showing dilated 
branch of internal mammary artery (arrow) which empties into teft 
upper lobe pulmonary artery. 8 Late phase thoracic aortogram show- 
ing networks of tortuous pleural vessels filling from left lateral thoracic 
and intercostal arteries. C, Pulmonary arteriogram showing complete 
occlusion of apical branch of left upper lobe and irregular narrowing 
of peripheral branches of entire left lung. D, Lung scan with ^" -MAA 
showing perfusion defects in upper lobe and lateral portion of left lung. 
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Fig. 2. —Case 2. Thoracic aortogram showing diffuse nurrowing of 
descending aorta. Branch of left pulmonary artery opacified in midlung 
field via left bronchial artery 








volvement. Deutsch et al. [2] demonstrated segmental 
stenosis or occlusion of the pulmonary artery in four of 
five patients who had pulmonary angiography. They also 
reported presence of pulmonary artery lesions supports 
the diagnosis of Takayasu's arteritis for cases in which 
differentiation between arteritis and atherosclerosis is 
difficult. 

The four cases presented here were selected from a 
series of 34 cases of Takayasu's arteritis. None of the 
patients had symptoms related to the pulmonary artery 
involvement. In fact, no case in the literature had such 
symptoms, although arteritis of the pulmonary arteries 
could result in pulmonary hypertension [10]. 

Sometimes the plain chest film can be suggestive of 
pulmonary artery involvement. Findings include an area 


of sparse and narrowed vessels with irregularity of periph- 
eral branches [9]. Case 3 demonstrated marked narrowing 
of the right descending pulmonary artery, which has not 
been described previously. i 

Whenever pulmonary arterial pressure is diminished, 
the bronchial arteries may enlarge as collaterals [111] 
Increased pulmonary artery resistance in areas of the lung 
that are compressed, that have blocked or obliterated 
distal pulmonary artery branches, or that have increased 
compliance is another related factor that alters blood 
flow [12]. 

Other systemic arterial collaterals, not strictly bronchial, 
may enter the lung through a mediastinal reflection, the 
pulmonary ligament, or pleural adhesions. They arise from 





Fig. 3 — Case 3. A, Plain chest radiograph showing decreased diameter of right descending pulmonary artery (arrow). B, Late phase of selective 


1 


innominate arteriogram showing enlarged bronchial artery (arrow) filling small pulmonary arteries in middle and lower lung fields. 
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Fig. 4. — Case 4. A, Thoracic aortogram in left posterior oblique projection 





showing complete occlusion of both subciavian arteries. Proximal portions 


of left subclavian, vertebral, and common carotid arteries narrowed. B, Aortogram in right posterior oblique projection showing slightly enlarged bronchial 
artery (lower arrow) and small branches of pulmonary artery of right upper lobe (upper arrow). 


sucharteriesas the internal mammary, pericardiacophrenic, 
esophageal, or intercostals [11]. Infrequently, accessory 
bronchial arteries may arise from the innominate artery 
(case 3) or the subclavian artery [13]. Collateral! circu- 
lation from a coronary artery to a bronchial artery has also 
been described [14]. Therefore, it can be said that angi- 
ographic demonstration of a systemic artery—-pulmonary 
artery shunt in Takayasu's arteritis is evidence of pulmonary 
arterial involvement. Of course, there are other conditions 
that might cause a shunt (table 1). 

The high incidence of demonstration of this shunt in 
the present series (1296) is probably due to routine use of 
subtraction technique on thoracic aortography. Without 
a subtraction film, the shunt in case 2 would have been 
missed. Therefore, subtraction films are recommended for 
thoracic aortography. 

If the thoracic aortogram shows a systemic artery~ 
pulmonary artery shunt in a patient with Takayasu's arte- 
ritis in the absence of evidence of other causes of a shunt, 
and if the lung scan shows a perfusion defect, it is not 
necessary to perform pulmonary arteriography to confirm 
the involvement. 


ACKNOWLEDGMENTS 


| thank Dr. Benjamin Felson for reviewing the manuscript, 
and Drs. M. Fujikawa and K. Sakuyama (Kawasaki, Japan) for 


extensive help in preparing it for publication. 


Hypogenetic lung syndrome 


TABLE 1 


Conditions Associated with 
Systemic-Pulmonary Communication 


T nesses OSes 





Acquired 
WERE leone: 


Congenital 








Bronchiectasis 
Anomalous pulmonary 
venous drainage 
Pulmonary atresia or 
agenesis 
Congenital internal mammary 
artery-pulmonary 
artery fistula 


Swyer-James syndrome 


Pulmonary suppuration 


Landing-Shirkey disease 

Fibrocystic disease of the 
pancreas 

Occlusion of a pulmonary 
artery 

Pleural adhesion 

Intrapulmonary Hodgkin's 
disease 

Chest trauma 

Surgery (pleurectomy, 
Blalock-Taussig 
operation, Pott's 
procedure) 








Note. — Modified from i11. 
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Left Internal Mammary Artery-Coronary Artery Bypass Anatomy 


° RICHARD D. KITTREDGE! AND HARVEY G. KEMP, JR.? 


Bypass coronary surgery has made good use of the ana- 
tomic proximity of the internal mammary artery and the 
left anterior descending coronary artery. In preparing the 
internal mammary artery for bypass surgery, several of its 
proximal branches remain intact and are visualized during 
selective studies of the bypass graft. A brief description 
of these vessels is presented with specific attention to the 
branching and position of the pericardial vessels and their 
relationship to the grafted left anterior descending artery. 


Bypass coronary artery surgery has reached a high degree 
of safety and accuracy and is approaching a routine pro- 
cedure in the armamentarium of the cardiac surgeon. 
Perhaps the most physiologic bypass commonly per- 
formed today is the anastomosis of the distal end of the 
left internal mammary artery to the side of the middle or 
distal left anterior descending coronary artery [1, 2]. 

Knowledge of the normal anatomy of the internal mam- 
mary artery is pertinent to interpreting postoperative by- 
pass studies [3]. The internal mammary artery arises from 
the undersurface of the first portion of the subclavian 
artery opposite the thyrocervical trunk. It descends behind 
the cartilages of the upper six ribs at a distance of about 
1.25 cm from the margin of the sternum. At the level of 
the sixth intercostal space, it divides into the musculo- 
phrenicand superior epigastric arteries. Its branches include 
the pericardiophrenic, anterior mediastinal, pericardial, 
sternal, intercostal, perforating, musculophrenic, 
and superior epigastric. This paper describes the internal 
mammary artery as it is seen when used for grafting, 
emphasizing problems of normal anatomy that obscure 
graft evaluation. 

To prepare the internal mammary artery for use as a 
bypass graft, the artery is dissected away from the pos- 
terior surface of the upper six ribs. It is then separated 
from its two terminal branches and cleaned proximally, 
removing as many branches as surgically feasible. Despite 
the striping of branches, a considerable number remain 
and are visualized during subsequent selective 
arteriography. 

The most common branches visualized are anterior 
mediastinal branches (figs. 14, 34, 4A, and 7) which 
supply mediastinal areolar tissue, lymph glands, and the 
thymus; sternal branches distributed to the transversus 
thoracic muscle and to the posterior surface of the ster- 
num and chest wall (figs. 18, 1C, 3A, and 54); and the 
pericardial arteries (figs. 1—7) which supply the antero- 
lateral and posterior pericardium. These vessels 
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anastomose with branches from the intercostal (figs. 2 and 
3A) and bronchial arteries, forming a mediastinal plexus. 
When the graft anastomosis is patent, these branches may 
be less prominent due to good runoff into the left anterior 
descending artery; however, if obstruction is present at 
the anastomotic site, their visualization may be confusing. 

Of special importance are the pericardial branches which 
can superimpose and mimic the left anterior descending 
artery. Three Doints should be stressed. First, detailed 
anatomic appreciation of pericardial branches is most 
important to proper interpretation. The pericardial 
branches originate usually as a single trunk at about the 
level of the aortic knob in right anterior oblique projection, 
in conjunction with several mediastinal branches. After a 
few centimeters, branching can occur into posterior, 
lateral, and, less commonly, anterior pericardial branches; 
alternatively, the pericardial artery may remain as a single 
trunk. In the right anterior oblique projection these peri- 
cardial branches tend to superimpose on the left anterior 
descending artery along the left cardiac contour (figs. 2A, 
3A, 4B, and 5A). In the left anterior oblique projection, 
however, the posterior and lateral pericardial branches are 
usually seen posterior to the left anterior descending artery 
(figs. 28 and 38) and the less common anterior pericardial 
branch may superimpose on the left anterior descending 
artery. Rarely in the left anterior oblique projection do the 
pericardial branches project across the left anterior 
descending artery (figs. 4C and 55). 

Second, the diameter of the distal left anterior 
descending artery when well perfused is larger than the 
usual pericardial branch. However, if the left anterior 
descending artery is a thin vessel partly diseased or if 
only septal vessels are visualized, the diameter can ap- 
proach the diameter of the pericardial branch. 

Finally, the pericardial branches can terminate in dif- 
ferent ways. Most often they end as fine terminal vessels 
along the pericardial border in right anterior oblique pro- 
jection and posterior to the left anterior descending artery 
in left anterior oblique projection close to the level of the 
diaphragm. Less commonly they may branch and anas- 
tomose with the chest wall vessels (figs. 1C, 34, and 5A), 
contributing to marked perfusion of the intercostal Spaces 
and chest wall. However, the pericardial branches never 
give off vessels that resemble septal vessels in orientation 
and on this point alone should never be confused with the 
left anterior descending artery. 
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Fig. 1. —Internal mammary artery in right anterior oblique projec- 
tion in three patients. A, Origin of artery showing proximal internal 
mammary artery (/arge arrow), anterior mediastinal branches (open 
arrow). and proximal pericardial branches (c/osed arrows). B, Multiple 
chest wall vessels (closed arrows) and major pericardial branch de- 
scending over pericardium (open arrow). C. Anastomosis to left 
anterior descending artery (c/osed arrow). Note marked opacification 
of chest wall vessels (open arrow). 
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Fig. 2. — Selective catheterization of internal mammary artery. A, Right 
anterior oblique projection demonstrating high intercostal artery (closed 
arrow) and major pericardial branch (open arrow}. Left anterior descending 
artery fills retrograde and antegrade from anastomotic graft site (double 
arrows). Note how pericardial arteries superimpose on left anterior 
descending artery and its septal branches. & Left anterior oblique projection 
showing separation of pericardial branches (c/osed arrow) from left anterior 
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Fig. 3. — A, Internal mammary artery in right anterior 
oblique projection with mediastinal branches and early 
filling of pericardial branches (closed arrow). Further 
distally, anastomosis with left anterior descending artery 
is visualized (open arrow). Note pericardial branches 
superimposing on septal branches of left anterior 
descending artery. At apex left anterior descending 
artery bifurcates. Pericardial branches spread over peri- 
cardium (double arrows) and anastomose with chest 
wall. B, Left anterior oblique projection showing main 
pericardial branch passing lateral and posterior (c/osed 
arrow) close to left anterior descending artery but suf- 


bon ficiently anterior to cross diagonal artery (open arrow). 
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Fig 4.—A, Internal mammary artery at origin with mediastinal 


"tL 


branches and pericardial branches (arrow) in early filling. B, Further 
distally pericardial branch divides into multiple smaller branches which 
all superimpose in right anterior obiique projection on anastomosis 
with left anterio® descending artery (arrow), making it impossible to 
separate distal graft. C, Left anterior projection showing division of 
pericardial branches into two groups. one lying more posteriorly 
(closed arrow) and one lying more anteriorly (open arrow), super- 
imposing on course of internal mammary artery and anastomosis with 


left anterior descending artery (double arrows) Patency of graft 
demonstrated. 
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Fig. 5 —A, Internal mammary artery with major pericardial branch (closed 
arrow; extending down and more peripherally superimposing over diagonal 
artery (open arrow) used for grafting in absence of patent left anterior descending 
artery. Note numerous chest wall branches. B, Left anterior oblique projection 
showing pericardial branch (closed arrow) tending to Cross diagonai artery (open 
arrow) distal to graft anastomosis and giving off branches to middie and anterior 
pericardium. Example of potential source of interpretation error when graft to 


diagonal artery is occluded. 
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Fig. 6. — Internal mammary artery ending proximal to its anastomosis 
with left anterior descending artery. Group of pericardial vessels extends 


UY downward over pericardium superimposing on area of usual left anterior 
MES descending visualization (arrow). 








US Fig 7 — Occlusion of internal mammary artery anastomosis with i 

E anterior. descending anastomosis Only pericardial branci 
(arrow) Without a left anterior oblique projection to better iocalize DOS: 
tion, this pericardial branch could be mistaken for poorly visualized left 
anterior descending artery or its septal branches 





























Analysis of Clinically Occult and Mammographically 
. Occult Breast Tumors 


STEPHEN A. FEIG,! GARY S. SHABER,! ARTHUR PATCHEFSKY 2 
GORDON F. SCHWARTZ,° JACK EDEIKEN,! HERMAN I. LIBSHITZ,!-4 
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Findings by xeromammography and clinical examihation 
were compared in 16,000 self-selected women aged 45-64 
who participated in a voluntary breast cancer screening 
program. A total of 138 malignancies were detected: 108 
(78%) by mammography and 78 (57%) by clinical exam- 
ination. Mammography was more effective for large 
breasts, fatty breasts, and in older women. Conversely, 
clinical examination was more effective for small breasts, 
dense breasts, and retroareolar lesions. Clinical detection 
decreased strikingly for lesions with negative lymph nodes, 
in situ and microinvasive lesions, deeply situated lesions, 
and lesions where microcalcifications were the sole 
mammographic finding. 


Recent clinical studies have collected encouraging data on 
the use of mammography in breast cancer screening. In 
a program begun by the Health Insurance Plan of greater 
New York in 1963, the combined use of mammography 
and clinical examination, resulted in a one-third reduction 
in breast cancer mortality which persisted on 7 year 
follow-up [1, 2]. More recent evaluation at the 27 National 
Cancer Institute-American Cancer Society breast cancer 
detection centers showed that 55% of breast cancers 
detected were not evident clinically [3]. Mammography 
has been particularly effective in detecting early breast 
cancer where chance for cure is expected to be greatest 
[3-5]. 

It is important for clinicians and radiologists to be aware 
of the limitations of each screening modality in particular 
situations. This paper compares the relative effectiveness 
of clinical and mammographic examinations in the same 
Study population. 


Materials and Methods 


Xeromammography, clinical examination, and thermography 
were performed on 16,000 self-selected women 45-64 years 
of age who came to our Breast Diagnostic Center for screening. 
Each xeroradiograph was evaluated independently by two 
radiologists who recommended either 6 month or 2 year follow- 
up, aspiration, or biopsy. The readers did not have access to 
clinica! or thermographic data. Whenever biopsy or aspiration 
was advised or readers differed in their recommendations, the 
center's Director of Radiologic Services made a final decision 
based on clinical, mammographic, and thermographic data. If 
both readers advised 6 month or 2 year follow-up, no review 
was undertaken. 
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Each study consisted of craniocaudal and lateral xeroradio- 
graphs obtained on a molybdenum target Senograph. Constant 
settings of 30 MA and 37 kV (measured) were used, with expo- 
sure times of 1.5—3.5 sec. Additional views were taken when 
necessary. . 

Each patient received one clinical examination performed 
according to the Haagensen technique by a clinical physician 
on the center staff. The examiner had no knowledge of mam- 
mographic or thermographic findings. Patients with Suspicious 
findings were reexamined by the center's Director of Clinical 
Services who had access to mammographic and thermographic 
data. 

Biopsy specimens, whether from our hospital or others, were 
reviewed by the center pathologist. Thermographic findings are 
not discussed in this report. 


Results 


Of the 16,000 patients examined, biopsy was recom- 
mended for 515 and performed on 406 (2.4% of the entire 
population). In 268 cases, pathologic findings were normal 
or benign; 138 showed malignancy. Of the 138 cases of 
breast cancer, 48 (35%) were detected by both clinical 
and mammographic examination, 3O (2296) by clinical 
examination alone, and 60 (43%) by mammography alone. 


Frequency of Positive Biopsies 


When biopsy was performed solely on the basis of an 
abnormal mammogram, nearly one in three demonstrated 
malignant disease (table 1). When only the clinical exam- 
ination was positive, less than one in four biopsies proved 
malignant. For cases where both clinical and mammo- 
graphic findings were positive, the ratio was greater than 
one in two (table 1). 


Tumor Pathology 


The most frequent malignant pathologic type was in- 
vasive ductal carcinoma, accounting for 87 (63%) of the 
138 malignant lesions (table 2). A nearly equal number 
was detected by clinical and mammographic examination: 
60 (69%) and 63 (72%), respectively. 

An attempt was made to quantitate the degree of in- 
vasion by estimating the ratio of invasive to noninvasive 
cancer. Carcinomas designated as in situ and minimally 
invasive ductal (less than 10% microinvasive), tubular, 
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TABLE 1 
Biopsy Recommendations and Results 





Clinical and o Biopsy — — No. Ratio of No. 


Mammographic Advised Per- Malige Malignant to 
Findings formed nant No. Performed 








Mammography 
positive: 
Clinical exam- 
ination positive... ... 219 185 60 
Clinical exam- 
ination negative.......... 112 92 48 1:1.9 
Mammography 
negative, clinical exam- 
ination positive..........- 184 129 30 1:4.3 


Total................. 515 406 138 1:2.9 
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TABLE 2 
Tumor Pathology 


aee eee 








Detected by Detected 
Type of Tumor Mammography Clinically Total 
No % No. % l No 96 
Ductal: 
It Sibi ir V RIS E 86 2 14 14 10 
Microinvasive........ 12 80 6 50 15 11 
Tubular............. 10 100 3 30 10 7 
Invasive............. 63 72 60 69 87 63 
Lobular: 
in siti cee he Ap Re P. 88 3 38 8 6 
invasive............. _4 100 4 100 14 —. 3 
Total... ©... 108 78 78 57 138 100 


NENNEN EL 


and in situ lobular totalled 47 (34%) of the 138 malignant 
lesions. These lesions are generally regarded as having 
less immediate metastatic potential [6]. In these patho- 
logic categories, clinical detection rates ranged from 14% 
to 50%, whereas mammographic detection rates ranged 
from 80% to 100% (table 2). 

Of the 87 cases classified as invasive ductal carcinoma, 
seven histologically showed well defined acini or glands 
which invaded the breast stroma in a "tubular pattern’ 
However, these were not classified as tubular carcinomas 
because of their higher nuclear grade, areas of solid or 
cordlike growth, and diffusely invasive growth similar to 
scirrhous carcinoma. Mammographic and clinical findings 
were positive in six (86%) and four (57%), respectively. 
One of the seven patients had a single low axillary lymph 
node metastasis. 

Relation of tumor size to clinical detection in the Jefferson 
study has been previously analyzed [4]. Briefly, the smaller 
the tumor size, the less likely it is to be detected clinically. 
For example, in 42 lesions measuring 1 cm or less, only 
16 (38%) were detected clinically while 34 (81%) were 
detected by mammography. 
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Fig 1.— Primary tumor detection in patients with and without axillary 
lymph node metastases 


TABLE 3 


Age and Lymph Node Involvement in Patients with Lesions 
Detected on Mammography but Not Clinically 
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No. 
Age Group Ciinically Positive Lymph Nodes 
Occult 0 1-3 l >3 
Lesions No. % No. % No. % 
NIME Lt st 
45—-49....... 14 11 79 2 14 1 7 
50-54 ....... 21 18 86 3 14 0 O 
55-59....... 11 10 91 1 9 0 O 
60-65....... 14 14 100 O Q 0 0 
Total....... 60 53 88 6 10 1 2 


Axillary Lymph Nodes 


Probably the most accurate prognostic criterion for 
breast cancer patients is lymphatic involvement. For 
patients with from one to three or more than three positive 
axillary lymph nodes, mammography and clinical exam- 
ination performed similarly in primary tumor detection 
(fig. 1). However, among the 98 patients free of nodal 
involvement, 75 (77%) of the tumors were detected on 
mammography whereas only 42 (4396) were demonstrated 
clinically. 

The patients with tumors undetected clinically were 
grouped according to age (table 3). Of those in the 45-49 
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Fig. 2. — Effect of breast density on cancer detection. 


age group, 11 of 14 (79%) had no axillary node involve- 
ment. In most reported series of nonscreened breast 
cancer patients, only 4095—5096 are free of axillary involve- 
ment on initial examination [7]. Therefore, even in patients 
under 50, mammography is capable of detecting pre- 
clinical breast cancer with a lower incidence of nodal 
involvement compared to an unscreened population. 


Breast Density and Duct Pattern 


To evaluate the effect of breast structure on accuracy 
of mammographic and clinical detection, mammograms 
of the opposite (normal) breast were graded without 
knowledge of clinical and/or radiographic findings in the 
cancerous breast. Overall breast density was rated from 
1 (completely fatty) to 5 (severely dense fibrous and 
glandular breast of nearly homogeneous opacity through- 
out the entire breast). In addition, one component of 
overall breast density, ductal pattern, was singled out and 
graded independently from 1 (no visible ducts) to 5 
(marked ductal prominence throughout the entire breast). 

Mammography was considerably more reliable than 
clinical examination in fatty breasts with little or no ductal, 
fibrous, or glandular tissue (figs. 2 and 3). It was some- 
what more reliable than clinical examination in breasts of 
intermediate density and/or ductal pattern, and somewhat 
less reliable than clinical examination for breasts of the 
highest ductal or glandular density. 

For example, of 39 malignancies in breasts described 
as breast density 1, 34 (87%) were initially detected on 
mammography and 18 (46%) on clinical examination. With 
increasing breast density, the proportion of lesions 
detected on the mammogram decreased while those 
detected by physical examination increased. Of 16 malig- 


100 






-A 
-7 X 


- 


et ks 
MAMMOGRAM ` 
X 


90 









z 
O 
— 80 
j 
OQ 
u 
æ 70 
Lid 
C 
Mm 60 
z 
Lud 
O 
X 50 
^n CLINICAL 
EXAM * 
40 
| | 
DUCT PATTERN 2 3 4 5 


NO. OF CANCERS 30 929 32 20 25 


Fig. 3. — Effect of duct pattern on cancer detection. 


nancies in breasts of density 5, nine (5695) were detected 
on initial mammographic interpretation and 12 (75%) on 
physical examination. 

Neither method was 100% successful in detecting malig- 
nancy in breasts of specific density or duct patterns. Thus 
elimination of either technique would impair cancer detec- 
tion. For example, if mammography had not been used to 
screen breasts of density 5, four of 16 lesions would have 
been missed, a 25% decrease in detection. Recognition of 
a lesion on mammography depends not only on the dif- 
ference in radiographic density between it and the sur- 
rounding tissue but also on distortion of breast architecture 
from desmoplastic reaction and on the appearance of 
microcalcifications [8—10]. 


Lesion Location 


Since mammography is least successful in detecting 
lesions in dense breasts, a similar performance would be 
expected in a dense area of the breast. Only seven of 19 
lesions (3796) in the subareolar region (often opaque from 
a convergence of ducts and fibrous tissue) were noted on 
initial mammographic interpretation (table 4). All 21 lesions 
in the upper inner quadrant were detected by mammog- 
raphy compared to 62 of 75 (83%) in the upper outer 
quadrant, an area of much more glandularity. Even in the 
upper outer quadrant, a greater proportion of the 75 
lesions were detected by mammography than by physical 
examination: 62 (83%) compared to 38 (51%), 
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TABLE 4 


Location of Lesion 
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Detected Detected by 
Location Clinically Mammography Total 
No. % No. % No % 
Upper quadrant: 
Outer. 2 Goes oa habe 38 51 62 83 75 54 
Inner... s ee 8 38 21 100 21 15 
Lower quadrant: 
Outer so ee RESO S 6 60 8 80 10 7 
Inner... 11 85 10 77 13 9 
Subareolar............ 15 79 7 37 19 14 
Aillocations........... 78 57 108 78 138 100 
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Fig. 4. — Effect of age on cancer detection. 
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Age and Menopausal Status 


With increasing age, the rate of detection by both tech- 
niques increased (fig. 4). However, the increase was 
greater for mammography. Even in the 45-49 year age 
group, mammography detected a greater proportion of 
the 27 lesions than did clinical examination: 18 (67%) 
compared to 13 (48%). Elimination of mammographic 
screening in the under-5O age group would have decreased 
breast cancer detection by 52% (14 of 27). 

The percentage of malignancies detected by mammog- 
raphy was slightly higher in menopausal and postmeno- 
pausal women than in premenopausal women (fig. 5). 
However, regardless of menopausal status, mammographic 
accuracy exceeded that of clinical examination. 
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Fig 5 Effect of menopausal status on cancer detection. 


Lesion Depth and Breast Size 


The shortest distance from the tumor to the skin surface 
was measured on both the lateral and craniocaudal mam- 
mograms. The smaller of these two figures was used as an 
estimate of lesion depth. These measurements were ob- 
tained for 108 tumors detected on initial mammographic 
interpretation as well as 15 others which could be seen 
in retrospect, a total of 123 lesions. 

Disappearance of clinical signs with increasing tumor 
depth was striking (fig. 6). Of 37 carcinomas 1 cm or less 
from the skin surface, 26 (70%) were clinically apparent. 
Of 10 lesions at a depth of 5 cm or more, only two (20%) 
were clinically detected. : 

In a related analysis, the anteroposterior breast diameter 
on the craniocaudal mammogram was measured (fig. 7). 
Clinical accuracy decreased with increasing breast size. 
This is probably due to an increased frequency of deep 
lesions in large breasts. Although mammography was 
more reliable than clinical examination for large and inter- 
mediate breasts, it was less reliable than clinical exam- 
ination for small breasts of 3-5 cm anteroposterior 
diameter. This may be related to tumor depth as well as 
the greater tendency of small breasts to show dense areas 
of severe dysplasia on mammography. 


Mammographic Appearance 


The 123 tumors seen on mammography were classified 
as scirrhous, circumscribed (smooth or nodular), showing 
calcification only without an associated mass, or a localized 
area of increased density (fig. 8). Lesions detected solely 
by microcalcifications were most likely to be missed 
clinically. Only six of 33 (1896) could be clinically appre- 
ciated. Circumscribed cancers were more readily detected 
on clinical examination than scirrhous lesions. This may 
reflect lack of mammographic detection of small, clinically 
occult circumscribed lesions. 
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Fig. 6. — Effect of lesion depth on clinical detection. 
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Fig. 7. —Effect of breast size on cancer detection. 


Retrospective Mammographic Analysis 


Of the 30 tumors missed on initial mammographic 
interpretation, 15 could be seen in retrospect by our most 
experienced reader. Therefore, with highly experienced 
readers accuracy could approach 89% (123 of 138). 
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MAMMOGRAPHIC APPEARANCE 


Fig. 8.— Effect of mammographic appearance on clinical detection. 


Scirrhous 





Of the 15 lesions seen in retrospect, seven were circum- 
scribed. Two of these were retroareolar masses best 
seen when compared to the opposite breast for retroareolar 
symmetry. One tumor was a smooth-bordered 1.5 cm 
axillary mass mistaken for a lymph node. Another mass 
was noted in a cystic breast but represented a dominant 
mass by virture of its size. 

Three of the remaining eight could be seen as poorly 
defined areas of increased density. All were retroareolar 
and were apparent when compared to the Opposite normal 
breast. For two others the only manifestation was between 
five and 10 punctate calcifications, both in dense breasts. 
One was seen only as poorly defined edema of breast 
parenchyma. It was mistaken for poor compression tech- 
nique by both initial readers. Two were small («1.0 cm) 
scirrhous masses. 


Discussion 


Evaluation of breast cancer detection in a population 
screened by both mammography and clinical examination 
has much practical value. When the radiographic report is 
negative, an estimate of confidence can be assigned based 
on breast density and size. If there is clinical suspicion 
regarding a particular area of the breast, an estimate of 
mammographic confidence can also be assigned based 
on location. 

Some lesions undetected clinically can later be appre- 
ciated if the clinician is aware of the abnormal mammo- 
graphic findings. Based on size and appearance of the 
lesion, distance from the skin, and breast size, the 
probability of detection on clinical reexamination can be 
determined. Planning might then begin for preoperative 
radiographic needle localization [11]. 

It is important to realize that early breast carcinoma may 
remain nonpalpable even when clinical examination is 
performed with knowledge of the mammographic find- 
ings. Otherwise an unfortunate decision against biopsy 
could result [12]. 
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Appropriate intervals for follow-up screening can be 
determined from mammographic appearance. Since early 
breast cancer can be excluded with an exceptionally high 
degree of confidence from mammographic examination of 
fatty breasts, less frequent follow-up would be needed 
than in densely fibrous and glandular breasts with prom- 
inent ducts. Women in the latter group would also demand 
more frequent follow-up based on increased risk [13]. 

Mammography has greatest effectiveness compared to 
clinical examination for small lesions with negative axillary 
nodes and pathologic types with less immediate metastatic 
potential. 
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Combined Mammographic-Sonographic Evaluation of Breast Masses 


e 


HIND S. TEIXIDOR? AND ELIAS KAZAM! 


Palpable breast masses which have a nondiagnostic 
appearance on the mammogram often require a biopsy to 
rule out malignancy. Contact B-scan ultrasonography of 
such masses was performed in an effort to improve the 
diagnostic accuracy of mammography and reduce the 
number of unnecessary biopsies. A total of 200 patients 
with breast masses of 1-8 cm were examined by both 
methods. The results of this combined evaluation were 
compared to those of mammography alone. Of 115 patho- 
logically proven lesions, 44 were fluid-filled cysts. Sonog- 
raphy correctly diagnosed all 44 cysts, while mammography 
was equivocal in 27 (61%) of them. Of the remaining 71 
solid masses, 38 were benign and 33 malignant. Mam- 
mography alone correctly diagnosed 31 carcinomas (94%), 
whereas sonography correctly diagnosed 26 (78.894). 
While the infiltrating carcinomas have a typical sono- 
graphic appearance, circumscribed carcinomas may have 
the same sonographic features as fibroadenomas: the 
value of sonography here was to establish whether the 
mass was solid. In other solid masses such as those pro- 
duced by dysplasias, abscesses, and mastitis, sonography 
was helpful in differentiating between diffuse and discrete 
lesions. The combined mammographic-sonographic 
evaluation of breast masses was more accurate than either 
method alone. 


The appearance of breast masses on mammography is 
often nondiagnostic. In addition, some clinically palpable 
masses may be poorly defined or not visualized at all on 
the mammogram. Therefore, ultrasonography of such 
masses was performed in combination with mammography 
in an effort to improve diagnostic accuracy. 

The potential of ultrasonography in the diagnosis of 
breast diseases was first demonstrated by Wild and Reid 
in 1952 [1]. Continuing improvement in equipment and 
technique [2-4] promises high diagnostic accuracy. At 
present, it is generally agreed that sonography is useful 
only for palpable breast masses 1 cm or larger [3-5]: its 
use as an adjunct to mammography would seem ideal, 
since it is harmless and noninvasive. This paper shows 
how ultrasonography can improve the radiologic diagnosis 
of breast masses and reduce the number of unnecessary 
biopsies. 


Material and Methods 


Patients whose mammogram revealed a mass 1 cm or larger 
were referred for ultrasonic examination of the mass on the same 
day as the radiologic examination. Another group of patients 
who had a palpable breast mass but did not display a definite 
mass mammographically were also examined by ultrasound. A 
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total of 200 patients were examined by both methods; 115 
lesions were subsequently proved pathologically. 

A senograph unit and a vacuum-packed LoDose film-screen 
combination were used for all mammograms. À conventional 
B-mode scanner was used for ultrasonography. Early in the study 
the image was displayed on a high resolution bistable storage 
unit and later on a gray scale display. About half of the patients 
were examined using the bistable unit and half by gray scale. 
The patient wag positioned to reduce redundancy of the part of 
the breast under examination. Mobile masses were manually 
immobilized by the examiner. Contact B-mode scanning of the 
mass with a 5.0 MHz transducer was performed after adequate 
lubrication of the skin. Longitudinal and transverse sections were 
obtained at low and high gains; pertinent images were copied 
on Polaroid film. 


* 


Criteria of Ultrasonic Diagnosis 


Five major criteria are used: (1) delineation or nondeline- 
ation of a mass, (2) presence or absence of internal echoes, 
(3) regularity of the contour of the mass, (4) character of 
the far wall, and (5) extent of through-transmission of 
sound deep to the mass. It is a combination of these find- 
ings that leads to a sonographic diagnosis rather than any 
single criterion [4, 6] fig. 1, table 1). In the noncircum- 
scribed carcinomas, we noted an additional finding: the 
size of the mass by palpation was almost double that seen 
sonographically. This discrepancy may be caused by the 
desmoplastic reaction surrounding the carcinoma. We 
have called this finding the "mass within a mass” effect 
and found it to be characteristic of scirrhous carcinoma 
(see fig. 4). 


Results 


Ultrasonic and mammographic diagnoses are compared 
in table 2 for the 115 pathologically proved masses. On 
mammography, cysts and fibroadenomas were diagnosed 
as either benign or equivocal usually because of incomplete 
visualization or fuzzy borders. The dysplasias included 
cases of fibrocystic disease, sclerosing adenosis, 
and papillomatosis. 

A lesion was considered correctly diagnosed by the 
combined mammographic-sonographic approach if it 
had an equivocal mammographic appearance but was 
correctly diagnosed by sonography, or if it had a typical 
radiologic appearance and was correctly diagnosed on the 
mammogram. The results of this combined evaluation and 
the diagnostic accuracy of each modality alone are shown 
in table 3. Table 4 analyzes separately the contribution of 
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Fig. 1. — Criteria for B-mode ultrasonic diagnosis of breast masses at low and high gain settings. 


TABLE 1 
Criteria for Ultrasonic Diagnosis of Breast Masses 
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crete Internal Through- 
Type Mass Echoes Contour Far Wall Transmission 
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Cysl..sr in = — Regular Very Strong Enhanced 
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adenoma. + +  Regularor Strong Slightly 
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irregular 

Dysplasia... ~ x24 T terc: T 

Abscess.... + +/— Regular Strong Enhanced 
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sonographic diagnosis in the 48 lesions with equivocal 
mammographic appearance. Sonography provided addi- 
tional information that led to the correct diagnosis in 
91.6% of these lesions. 


Discussion 

Cysts 

Since cysts frequently overlap with other cysts and 
fibrous tissue, they may be poorly visualized or have a 
nondiagnostic mammographic appearance (fig. 2A). They 
may also lack the sharp contour necessary for the diag- 
nosis of a benign mass (fig. 34). On the other hand, cysts 
have a characteristic sonographic appearance. They are 
well circumscribed and echo free. They display a strong 
far wall and a relative increase in through-transmission of 
sound deep to the mass (figs. 28, 2C, 3B, and 3C). There- 
fore, sonography is valuable in the diagnosis of cystic 


TABLE 2 


Correlation of Mammographic and Sonographic Findings 
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Pathologic 
Type and 
Mammographic Solid Solid No Discrete 
Diagnosis No. Cystic Malignant Benign Mass 
i SS aa er ES cn ea ee SER NEPENIEPE GUN VENERE 
Cysts: 
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forcancer...... 27 27 m TT mae 
Total......... 44 44 "T Meus NT 
Carcinomas: 
Carcinoma... ..... 24 ... 20 3 1 
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Total. ...... 15... 3 1 11 
Abscess or mastitis: 
Abscess.......... 3 ... 0 AT 0 
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Note. -- Data on 115 pathologically proved lesions ranging from 1-8 cm. 
* Measured 1—1.5 cm. 
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* TABLE 3 


Diagnostic Accuracy 








Cor rectly diagnosed by: 


Pathologic Mammography Sonography Mammography 
Type Big. | Only and Sonography 
J No. 26 No. 96 No. % 


386 44 100 44 100 





Cysts............. A4 17 
Carcinomas........ 33 31 94 26 788 32 97 
Fibroadenomas .... 17 9 53 12 70.6 15 88 
Dysplasias......... 15 9 60 11 73.3 13 86.6 
Abscess or mastitis . 6 5 83.3 6 100 6 100 
TABLE 4 mography remains the most sensitve method for the diag- 


Sonographic Diagnosis in Lesions with 
Equivocal Mammographic Appearance 
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Pathologic Type No Discrete 
Cystic Solid Mass Total 

07] NM 27 0 O 27 
Carcinomas...... 0 6 1 7 
Fibroadenomas... O 7 1 8 
Dysplasias....... O 2 4 6 

Total.......... 27 15 6 48 

No. (%) correct. 27(100) 13(86.6) 4(66.6) 44|91 .6) 








disease. All 44 cysts were correctly diagnosed by sonog- 
raphy, while mammography was equivocal in 27 (61%). 
Once a mass is diagnosed as cystic by sonography, the 
need for biopsy is eliminated. 

Needle aspiration is widely used as an alternate method 
for confirming the diagnosis of a cyst. This is usually ac- 
complished without difficulty if the mass is easily: palpable. 
However, if attempted aspiration fails and the cyst has a 
mammographic appearance suggesting neoplasm, a 
biopsy would be mandatory unless sonography established 
the diagnosis of a cyst. 


Carcinomas 


When carcinomas are noncircumscribed and infiltrating, 
they have a typical sonographic appearance: the mass has 
jagged borders, a weak or absent far wall, and contains 
few internal echoes. Through-transmission of sound is 
markedly decreased, resulting in an acoustic shadow deep 
to the lesion. The presence of the “mass within a mass” 
effect reinforces the diagnosis of malignancy (fie. 4). We 
encountered this added finding in 11 of the 33 carcinomas 
but in none of the benign masses. 

When carcinomas are well circumscribed, they display 
a more regular contour on sonography with a weak far 
wall. Through-transmission of sound is diminished to a 
variable extent, but not sufficiently for an acoustic shadow 
to develop (fig. 5). These features are shared by fibro- 
adenomas (fig. 6), making sonographic differen:iation of 
malignant and benign solid masses difficult [5, 7]. Mam- 


nosis of carcinoma. In this series, 31 of the 33 cases 
(94%) were correctly identified as malignant or strongly 
suspicious of malignancy. . 

Only 26 of the 33 carcinomas (78.895) were correctly 
diagnosed by sonography alone. Of the remaining seven 
carcinomas, five were incorrectly diagnosed as solid 
benign. All five were well circumscribed masses. Two 
others (1 cm and 1.5 cm) were not identified at all sono- 
graphically, probably because of their small size. 

By using the combined mammographic-sonographic ap- 
proach, 32 of the 33 carcinomas were correctly diagnosed 
(9795). This was possible because occasionally malignancy 
can be 3 diagnosed sonographically in the absence of a 
typical mammographic picture. 


Fibroadenomas 


Fibroadenomas display the same sonographic features 
as circumscribed carcinomas, described above. While 
fibroadenomas were correctly identified in 12 of the 17 
cases (70.6%), sufficient overlap of features exists so that 
malignancy cannot be ruled out by the sonogram. We 
recommend biopsy of all echographically solid lesions 
unless they are unequivocally benign on the mammogram. 


Abscess. 


Most abscesses are compound cystic sonographically: 
they contain internal echoes but show features of a fluid- 
filled mass. This fairly characteristic appearance can aid 
the mammographer, particularily in chronic abscesses that 
show no sign of acute inflammation on the mammogram 
(fig. 7). An intracystic carcinoma reportedly may have a 
similar sonographic appearance [5, 8], but such tumors 
are very rare. Both lesions require surgical intervention. 
Occasionally an abscess may appear purely cystic on 
sonography [7]. 

Mastitis shows no discrete mass but a rather diffuse, 
coarse sound pattern consistent with the general increase 
in density of the breast tissue on the mammogram. 


Dysplasias 


Breast dysplasia is detectable clinically when it is mani- 
fested as a palpable mass or as asymmetrical thickening. 
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Mammographically it appears as a poorly defined density; 
sonographically a normal pattern of breast tissue is seen 
without any discrete mass. Dysplasia occasionally appears 
on mammography as a discrete density raising suspicion 
of neoplasm, particularly in older patients (fig. 8A). In this 
instance sonography will still fail to delineate a mass, 
showing a normal pattern (fig. 8B). This finding is poten- 
tially of great help in reducing the number of breast bi- 
opsies performed for "benign breast tumor? However, we 
encountered a 23% false negative rate for sonography in 
solid tumors which limits the reliability of this examination. 
Future improvement in the resolution of breast ultrasonog- 
raphy should eliminate the need for biopsy in these 
clinically and mammographically false positive cases. 
Scanning of the breast through a water bath, rather than 


by direct skin contact, may also improve visualization of 
small superficial lesions. 


Conciusions 


Contact B-mode ultrasonography of breast masses is a 
simple and noninvasive procedure. lt yields additional 





Fig. 2. —40-year-old woman. A, Mammogram 
showing two barely discernable masses (arrows) 
in fibrocystic breast. 8 and C, Gray scale B-mode 
scans of two different areas in upper outer quad- 
rant showing six cysts of various sizes. proved by 
wedge resection. 
L 


information without exposing the patient to radiation and 
can be performed in any department which has a conven- 
tional B-mode ultrasound scanner. The combined 
evaluation of breast masses by mammography and sonog- 
raphy gives a higher accuracy rate than either method 
alone. 
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Fig. 3. A Mammogram showing mass with 
farie sharp contour Slight fuzziness of borders 
raises suspicion of circumscribed neoplasm such 
as medullary carcinoma 8 and C, Gray scale B- 
mode scans at low and high gains showing typical 
cyst. Note enhanced through-transmission deep to 
mass in C Cyst proved by aspiration 
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= 65-year-old woman. A, Mammogram of 
lumpy dysplastic breast showing dominant mass (ar- 
rows). B and C, Gray scale B-mode scans at low and 
high gains showing irregular solid mass with absent 
far wall and large acoustic shadow deep to mass. Note 
"mass within a mass" effect. Edges of palpable mass 
marked at time of scanning (arrows). Proved infiltrating 
carcinoma. 
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Fig. 5. —4, Mammogram showing obvious mass with fuzzy 
borders and irregular calcifications giving diagnosis of carci- 
noma. B and C, B-mode scans at low and high gains showing 
features of circumscribed solid mass not distinguishable from 
fibroadenoma. Histologically proved as poorly differentiated 
infiltrating duct carcinoma. 
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Fig. 6. —A4, Mammogram showing lobulated mass 
with one fuzzy border. B and C, B-mode scans at low 
and high gains showing circumscribed solid mass some- 
what similar to case in fig. 5. Histologically proved 





fibroadenoma. 
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Fig. 7. — 42-year-old woman with palpable mass in subareolar area of 
right breast. A4, Mammogram showing poorly defined density in that area. a d 
Left mammogram shown for comparison. B and C, B-mode scans at low i 
and high gains showing compound cystic pattern. Abscess found at 


surgery. 





Fig. 8.— 62-year.old woman with palpable bre 
mass in left upper outer quadrant. A. Mammogram 
showing discrete density in same region. Right mam- 
mogram shown for comparison. B, Gray scale B-mode 
scan of mass showing normal breast pattern Histology 
showed papillomatosis 











Thoracic and Abdominal Extravasation: 


A Complication of Hyperalimentation in Infants 


DAVID W. SPRIGGS! AND ROBERT E. BRANTLEY! 


Two infants with five separate episodes of extravasation 
from hyperalimentation catheters are described. Three 
were intrathoracic and two were retroperitoneal, one of 
the latter producing clinical ascites. Clinical respiratory 
distress or ascites developing in an infant undergoing 
hyperalimentation may indicate vein wall perforation with 
extravasation into the pleural or abdominal cavities or the 
retroperitoneum. Questionable situations may be readily 
resolved by contrast injection through the catheter. Sub- 
optimal position of the catheter tip and venous thrombosis 
seem to be major contributors to this problem. Prompt 
recognition and removal of the catheter are generally 
sufficient to correct the situation. 


Since Dudrick et al. [1] first demonstrated the feasibility 
of total parenteral nutrition, hyperalimentation has been 
used with increasing frequency. Its primary role in infants 
is to maintain life and promote growth and development 
while gastrointestinal tracts are temporarily inadequate. 
While this has frequently been a life-saving procedure, 
it is not without hazard. Septicemia, venous thrombosis, 
extravasation of fluid, improper catheter placement, local 
skin infection, and plugging or dislodgement of the cathe- 
ter are well documented complications [2—4]. Recently, 
Knight et al. [5] reported two infants with hydrothorax 
secondary to perforation of intrathoracic veins by 


hyperalimentation catheters. 

This paper describes two infants having a total of five 
separate episodes of fluid extravasation from such cath- 
eters. One infant developed hydrothorax while the second 
had two instances of hydrothorax and two of retroperi- 
toneal extravasation, one associated with ascites. To our 
knowledge theJatter circumstance has not been previously 
reported. 


Case Reports 
Case 7 


A 900 g infant developed mild respiratóry distress syndrome. 
Because adequate oral intake could not be established, hyper- 
alimentation was instituted soon after birth through a cutdown 
of the right external jugular vein. A contrast study was performed 
on the fifty-fourth day of life because of some deficiency of 
blood return from the catheter (fig. 14). An irregular, narrowed 
venous lumen was noted. Two days later bradycardia and dyspnea 
developed with decreased breath sounds on the right. À chest 
x-ray revealed a large quantity of pleural fluid in the right hemi- 
thorax (fig. 18). Thoracentesis was performed, yielding 38 ml of 
yellow fluid. The hyperalimentation line was removed, and breath 
sounds improved. A chest film on the following day showed 
complete resolution of the hydrothorax. At present the patient 
is alive and well. 





Fig. 1.— Case 1. External jugular vein catheter. A, Contrast st 
cervical area. B, Massive right hydrothorax 2 days later. 


er rt i i a ir a 


Received September 7, 1976; accepted after revision November 17. 1 


976. 


udy showing irregular narrow venous lumen. Catheter up in suboptima! position in 


‘ Department of Radiology, Edward W. Sparrow Hospital, 1215 East Michigan Avenue, Lansing. Michigan 48912. 


Am J Roentgenol 128:419—422, March 1977 


419 











420 SPRIGGS AND BRANTLEY 


Case 2 


A 2,900 g newborn with multiple congenital anomalies, in- 
cluding omphalocoele and congenital heart disease, required 
hyperalimentation. A catheter was inserted via a cutdown of 
the left external jugular vein prior to surgical repair of the 
omphalocoele. Hyperalimentation was initiated after surgery. 
The following day, dyspnea and cyanosis occurred. A chest film 
showed pleural fluid in the left hemithorax and a small amount 
of fluid on the right (fig. 2A). A left chest tube was inserted. Over 
the next 2 days pleural fluid increased bilaterally, and a right 
chest tube was inserted. On the fourth postoperative day a large 
left pleural effusion was visible despite the chest tubes (fig. 2B). 
Contrast material injected through the catheter extravasated in 
the mediastinum (fig. 2C). The catheter was removed, and a 
chest film 2 days later showed resolution of the bilateral 
hydrothorax. 

Hyperalimentation was reinstituted via a left internal jugular 
vein cutdown. On the twenty-fifth day of life tachypnea developed 








Fig. 2. — Case 2. External jugular vein catheter. A, Pleural fluid in 
left hemithorax and small amount on right. Hyperalimentation catheter 
adjacent to dorsal spine on left. B, Film 4 days later showing increased 
pleural fluid bilaterally despite chest tubes. Catheter position appears 
unchanged. C, Contrast injection into catheter demonstrating 
extravasation into mediastinum and left pleural space. 


and breath sounds were decreased. Gasping respirations devel- 
oped 3 days later and breath sounds were more decreased. A 
chest x-ray revealed a large right hydrothorax. Contrast was 
injected through the catheter and extravasated into the medias- 
tinum (fig. 3). The catheter was removed, and a chest film on the 
next day revealed almost complete resolution of the hydrothorax. 

A left femoral vein catheter was then introduced by cutdown 
with its tip placed below the renal veins in the inferior vena cava. 
Hyperalimentation continued. In 2 days the abdomen became 
distended and bowel sounds were absent. Clinical examination 
indicated ascites, which was confirmed by an abdominal x-ray. 
Contrast infused through the catheter showed retroperitoneal 
extravasation (fig. 4). The abdominal film 1 day after catheter 
removal indicated almost complete resolution of ascites. 

A catheter was then inserted into the right femoral vein via 
another cutdown so hyperalimentation could be maintained. 
After 7 days abdominal distention and absence of the bowel 
sounds were observed. Contrast material was injected into the 
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Fig. 3.— Case 2. Internal jugular vein catheter Contrast injection 
through catheter demonstrates mediastinal extravasation Large right 
hydrothorax seen. 





Fig. 4. — Case 2. Left femoral vein catheter Contrast injection demon- 
strates retroperitoneal extravasation. Ascites is observed in abdomen. 


catheter and retroperitoneal extravasation was again 
demonstrated (fig. 5). 

After an extended hospitalization, the patient died from 
multiple complications. Autopsy findings were inconclusive as 
to exact cause of death. 





Fig. 5. —Case 2. Right femoral vein catheter Contrast injection 
demonstrates retroperitoneal extravasation. 


Discussion 


Hydrothorax as a complication of hyperalimentation 
catheters was noted in older children and adults prior 
to its recognition in infants. Koch [6] reported bilateral 
hydrothorax as a complication of internal jugular vein 
catheterization in an adult in 1972. Rudge et al. [7] subse- 
quently reported three more cases of hydrothorax, two 
in children. Knight et al. [5] recently described two infants 
with massive hydrothorax associated with respiratory 
distress. 

In our three instances of hydrothorax, large pleural 
fluid collections developed rapidly and persisted as long 
as the infusion continued. In one episode (case 2, fig. 2B) 
the hydrothorax appeared to increase despite use of 
draining chest tubes. The same patient demonstrated that 
the large pleural fluid accumulations may be predominantly 
unilateral (fig. 2A), contralateral (fig. 34), or bilateral 
(fig. 28). 

In all instances, the abnormal fluid collections rapidly 
dissipated following cessation of the infusions and removal 
of the catheters. Invariably, films obtained on the subse- 
quent day showed virtually complete resolution. These 
findings indicate that the problem of extravasation from 
hyperalimentation catheters is self-correcting after re- 
moval of the catheter. Thoracentesis or the insertion of 
chest tubes is unnecessary unless respiratory distress is 
life threatening at the time of discovery of the extrava- 
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sation. Similarly, our one experience with ascites showed 
resolution of fluid and return of bowel sounds 1 day after 
catheter removal. 

Since the hyperosmotic solutions used in hyperalimen- 
tation induce thrombosis in small veins, infusion through 
a large central vein with a high flow rate is necessary to 
forstall this problem [8]. Even with optimal catheter 
position, the incidence of venous thrombosis is probably 
greater than clinically recognized. Ryan et al. [9] found 
eight episodes of superior vena cava thrombosis among 34 
infant autopsy cases following hyperalimentation. Contrast 
study of our case 1 prior to the occurrence of hydrothorax 
showed considerable narrowing and irregularity of the 
vein wall (fig. 1A). The abnormally small residual lumen 
appeared compromised by mural thrombus formation. 
We believe it unlikely that hyperosmotic fluids can continue 
to be infused through a vein of this character without 
eventual total thrombosis, and link the subsequent 
hydrothorax to this circumstance. 

The most desirable catheter tip location is in the superior 
vena cava near the junction with the right atrium of the 
heart [10]. Utilization of a lower extremity entry site with 
the catheter tip high in the inferior vena cava is a second 
choice because of the increased incidence of sepsis and 
the possibility of renal vein thrombosis [2]. If the inferior 
access route must be used, the catheter tip should probably 
be well above the renal veins to take advantage of the 
higher flow rate from the considerable renal vein input. 

In the episodes described in our two cases, the catheter 


tips have been more peripheral and, hence, in suboptimal 
positions. We feel this is the dominant factor contributind 
to the complication. 
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Sonograms were performed on 144 pediatric patients 
ranging in age from 2 months to 15 years during a recent 
26 month period. The main indications for pelvic sonog- 
raphy were to confirm pregnancy prior to elective abor- 
tion; to exclude pregnancy in girls with pelvic masses 
and/or secondary amenorrhea prior to extensive radio- 
graphic studies; to confirm or rule out the presence of 
pelvic masses; to delineate the extent and internal struc- 
ture of pelvic tumors; and to exclude ovarian tumors in 
girls with precocious sexual maturation. Normal sono- 
grams in girls with suspected pelvic tumors usually. elimi- 
nated the need for additional radiographic studies. Because 
of technical problems and inherent limitations of present 
imaging techniques, sonography has an ancillary role in 
the investigation of patients with abnormal or ambiguous 
genitalia. 


While ultrasonography is widely used for obstetric and 
gynecologic diagnosis in adults, the technique has not been 
extensively employed for this purpose in pediatric patients. 
From January 1974 to March 1976 we examined 144 
pediatric patients (2 months to 15 years of age) for obstet- 
ric indications, abnormalities of sexual maturation and 
genital development, and a wide variety of gynecologic 
disorders. 


Subjects and Methods 


Patients at Downstate Medical Center and Kings County 
Hospital were included in the study. All of the patients at Down- 
state Medical Center were examined using a scanner with gray 
scale and bistable capabilities (Picker model EV-B). Until late 
1975, patients at Kings County Hospital were examined with a 
bistable scanner (Physionics Engineering model MDV-661-BL-SF); 
thereafter a scanner with gray scale and bistable capabilities 
(Picker model EV-9) was used. A short focus 5 MHz (13 mm) 
transducer was used for infants and young children and a long 
focus 2.25 MHz (19 mm) transducer for older patients. Sedation 
was not required. infants and young children were given water 
to drink 1 hr prior to the examination; the bladder was satis- 
factorily filled in most instances. Older children were given up to 
500 mi of water 1—3 hr before the examination. 


Findings 


Pregnancy was the most frequent diagnosis (table 1). 
Most of these girls were examined during the first trimester 
to verify pregnancy prior to elective abortion. However, 
pregnancy was unsuspected in five girls referred for eval- 
uation of pelvic masses or secondary amenorrhea. The 
youngest such patient (9 years old) had never had a 
menstrual period. No gestational or fetal abnormalities 





were detected in girls examined during the first and second 
trimesters. Two girls were examined for third trimester 
complications (placenta previa). 

Sixteen patients had pelvic tumors. Twelve were benign 
cystic ovarian tumors with typical sonographic features 
(fig. 1) [1]. One 13-year-old gir! evaluated for pelvic pain 
nad multiple cysts in both ovaries (fig. 2); at surgery 
multiple follicular retention cysts were found. For the 
three girls with malignant tumors, sonography accurately 
depicted the extent (figs. 3A, 3B, and 4) and a local 
recurrence in one case (fig. 3C). 

Ten patients had abnormal or ambiguous genitalia. For 
these patients sonography was generally performed as 
part of an extensive investigation including endocrine, 
chromosome, and radiologic studies as well as pelvic exam- 
ination under anesthesia. Six patients had complex genital 
malformations (table 2). Septate or double vaginas (fig. 5) 
were present in several patients, but this type of vaginal 
abnormality was not consistently identified (fig. 6). In 
general, complex anomalies were difficult to delineate 
without knowledge of the clinical and radiographic findings 
(fig. 7). Four other patients with ambiguous genitalia were 
examined. One patient with marked clitoral hypertrophy 
(XX karyotype) had normal internal genital structures. Two 
patients with severe hypospadias and absence of scrotal 


TABLE 1 
Summary of Diagnoses 





Diagnosis No. 
————— ÁN 
Intrauterine pregnancy.................... .. 84 
Pelvic tumors: 

Benign: 

Ovarian cyst* |... o oo ssl ; TO 
Ovarian dermoid... 222. P E x) 

Malignant: 

Rhabdomyosarcoma, vagina... 2222222. 1 

Adenocarcinoma, vagina... 000 2 1 

Dysgerminoma, ovary.................._.. 1 
Precocious sexual development.................. 9 
Anomalous or ambiguous genitalia... ........... 10 
Other: 

Exclude pelvicmass......................... 

Pelvic inflammatory disease (venereal)... 

Pelvic abscess (nonvenereal). .... ss” 

Hematocolpos........ 0 o o Ls, . 





*Single or multiple. 
tis had no sonographic evidence ofa pelvic mass. two had 
pseudotumors (see text). 
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Fig ! —9-year-old gir! with large pelvic mass. Plain radiograph showed discrete focus of calcification. Transverse (A) and longitudinal (8) sonograms 
showing large echo-free mass (C) containing cluster of discrete echoes (S). Ovarian dermoid found at surgery; focus of hair, sebaceous material, and 


calcification in cyst wall presumably accounted for cluster of echoes. U = 


R 


Fig. 2 — 13-year-old girl with pelvic pain Transverse (A) and longitudinal 
slightly enlarged. Biopsy of right ovary revealed multiple follicular retention cysts. 


gonads (XY karyotype) had no internal genital structures 
and were diagnosed as male pseudohermaphrodites. 
Sonography revealed normal internal genital structures in 
an 8-year-old female pseudohermaphrodite (fig. 8). Three 
of the patients with ambiguous genitalia had diverticular 
mullerian duct remnants which filled during cystourethrog- 
raphy; none was identified sonographically, presumably 
because they were collapsed at the time of examination. 


uterus, B 


badder. 








(B) sonograms showing multiple small cysts in both ovaries (O). Ovaries 


Nine girls were examined for precocious sexual develop- 
ment. Two young children with precocious menarche had 
bilateral ovarian enlargement; one of these patients also 
had precocious uterine maturation (fig. 9). 

Four girls with pelvic inflammatory disease had typical 
sonographic findings [1]. Most of the remaining patients 
were examined for suspected pelvic masses and had no 
sonographic evidence of pelvic disease. There were two 
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Fig. 3. — 4- year-old girl with large pelvic mass. A, Combined cystogram and 
barium enema showing large mass between bladder and rectum. 8. Transverse 
sonogram showing bulky inhomogeneous mass (arrow) in region of cervix 
and upper vagina. Uterus is enlarged, probably due to retained secretions. At 
surgery rhabdomyosarcoma of upper vagina found which had invaded uterine 
cervix; anterior exenteration performed with en bloc resection of tumor. C, 
Repeat sonogram 7 months later showing recurrent tumor (M). 


significant diagnostic errors: a distorted urinary bladder 
was diagnosed as a cystic mass in a patient with a mega- 
colon, and retained secretions in a surgically created 
vagina were diagnosed as a cystic adnexal mass. 


Discussion 


Benign ovarian cysts are the most common pelvic 
tumors in pediatric patients [4]; their sonographic features 
are identical with those in adults. However, the diagnosis 
of polycystic ovaries should be made with caution in teen- 
agers who do not have the Stein-Levinthal syndrome, since 
normal adolescent ovaries often contain multiple non- 
neoplastic follicular retention cysts [5]. Our patient with 
a malignant ovarian tumor had typical sonographic findings 
[4]. Malignant vaginal tumors were accurately depicted 
in two patients; in both cases the tumors were bulky and 
filled the vaginal vault. . m 


Fig. 4. — 12-year-old girl whose mother took diethylstilbestrol during 
pregnancy. Papanicolaou smear abnormal. and culdoscopy revealed 
tumor in vaginal vault. Longitudinal scan showing increased density of 
echoes (M) in upper vagina (V). On transverse scan (not shown), cervix 
appeared to merge with the abnormal echoes. Adenocarcinoma of 
vagina found at surgery. 
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TABLE 2 


Patients with Genital Malformations 














ase i a et Tc ce LL SEMEN 











Patient Age Clinical Radiographic Sonographic Final Diagnosis 
(yr) 
2 EBA 12 Absent vagina Solitary pelvic kidney Absent vagina; normal Same; “free-floating” 
uterus and ovaries uterus 
FW lig: D sd e 10 Double vagina" 2 vaginas; normal « 2 vaginas, 2 uteri, Same 
urinary tract 2 ovaries 
C ee E 2 Normal genital 2 vaginas (1 blind); Same 
structures (DES | uterus; 2 ovaries 
offspring) 
C.R. (fig. 6)... ... 2 Double vagina” œ% 2 vaginas, 1 with cervi- 1 vagina wider than Double vagina; ] uterus. 
cal impression normal; 2 ovaries 2 ovaries 
MP fig.) s 3 Fused labia with Urogenital sinus, with Distended bladder; Urogenital sinus with 
pseudopenis; large vagina acting as vagina, uterus, and secondary atresia; normal 
urethrovaginal reservoir for urine ovaries not seen uterus and ovaries 
communication; 
urinary retention" 
D.D.. '* 2 Fused labia Normal internal Normal female 





est eri ai anta IA T i ama art arare mantenere A 









Fig. 5.—F. W.. 1O-year-ol 


d girl with double vagina € 
scan showing two vaginas (V, and V2) separated by well defined septum. 


Sonography was a useful screening examination for 
girls with precocious sexual development. Ovarian tumors, 
which occur in about 596 of affected girls [6], were ruled 
out in all of our patients. 

Sonography was helpful in certain patients with 
abnormal or ambiguous genitalia. For example, the uterus 
and ovaries were identified in a female pseudohermaphro- 
dite and in a girl with congenital absence of the vagina. 
Absence of internal genital structures supported the diag- 





onfirmed by vaginography. A, Transverse scan showing two uteri 


structures 


(U; and U2). B, Longitudinal 


nosis of male pseudohermaphroditism in two patients. 
However, technical problems and inherent limitations of 
current imaging techniques restrict the scope of sono- 
graphic diagnosis in young patients with genital 
abnormalities. 

Although normal premenarchal ovaries are within the 
range of resolution of gray scale sonography, ovaries 
were frequently not detected in infants and young children. 
Hypoplastic ovaries, present in some patients with hypo- 


* 
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gonadotropic hypogonadism and gonadal dysgenesis [7], 
as well as the streak ovaries of gonadal dysgenesis may not 
be detected. Overdistension of the bladder distorts the 
relationship between the uterus and vagina, making it 
difficult to identify the infantile uterus. Septate and double 
vaginas are often undetected (although these anomalies 





Fig. 6. —C. R., 2-year-old girl with double vagina. A, Longitudinal scan 
showing vagina (arrowheads) wider than average but without abnormal 
internal configuration. B, Transverse scan showing single uterus and two 
ovaries (O). C, Vaginogram showing two separate vaginas (arrows). 





may be associated with an abnormally large anteroposterior 
diameter of the vaginal image). Abnormalities of septation 
of the immature uterus cannot be identified. Diverticular 
remnants of the mullerian ducts, readily detected during 
voiding cystourethrography, are collapsed at the time of 
sonographic examination and cannot be identified. Com- 
plex anomalies may be very difficult to evaluate; however, 
careful consideration of the clinical and radiographic 
findings [B] may improve diagnostic accuracy. 

In our opinion, sonography, a simple innocuous proce- 
dure requiring only oral administration of fluids, supple- 
mented by minimally invasive radiographic procedures 
provides information similar to that obtained from pelvic 
pneumography [7, 9]. While pneumography appears to 
depict internal genital structures more consistently in 
very young patients [9], sonography provides a more ac- 
curate estimate of ovarian size in older individuals [10] 
and demonstrates the internal architecture of pelvic tumors. 

Pregnancy must be excluded in older children and teen- 
agers with pelvic masses and/or secondary amenorrhea. 
To prevent inadvertent irradiation of the fetus, sonography 
should be the initial diagnostic study in such patients. The 
use of sonography as the initial examination has a further 
advantage: about half of the girls referred for suspected 
pelvic tumors had normal sonograms, and in nearly all of 
these cases additional radiographic examinations were 
considered unnecessary. 
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Fig. 7. — M. P., 3-year-old girl who had partial correction of cloacal anomaly during infancy. Secondary atresia of urogenital sinus led to urinary 
retention requiring insertion of suprapubic drain. A and B, Sonograms showing Foley catheter (arrow) in large fluid-filled structure resembiing urinary 
bladder. C, Intravenous urogram showing normal urinary bladder. D, Film after injection of contrast material through Foley catheter. Fluid-filled structure 
is markedly dilated vagina serving as reservoir for urine refluxing from obstructed urogenital sinus. 


6. Reiter EO, Kulin HE: Sexual maturation in the female. 
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Fig. 8. — 8- year-old child with ambiguous genitalia (XX karyotype) 


. Patient was treated for adrenogenital syndrome as a newborn 
Transverse (A) and longitudinal (B) sonograms showing normal uter 


and raised as a boy. 
us. Ovaries visible on other scans. 





Li 


Fig. 9. — 2-year-old girl with precocious menarche. A, Transver 
not seen at this level, had similar appearance. (Ovaries were 3 cm in diameter. 
not been publsihed, normal ovarian diameter at age 2 is up to 2.5 cm in anatomic 
with intermediate degree of uterine maturation [3]. Final clinic 


se sonogram revealing enlarged left ovary (O) containing several cysts. Right ovary, 

Although sonographic standards for ovarian size in this age group have 
preparations [2].) Cervix-to-corpus ratio (arrowheads) is 1 1, consistent 
al diagnosis was idiopathic isosexual precocity. 














Posterior Fossa Extraaxial Cyst: 
f Diagnosis with Metrizamide CT Cisternography 
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This study describes a new technique for the study of 
posterior fossa extraaxial cysts. Using metrizamide 
(Amipaque) CT cisternography, a rapid, simple, low mor- 
bidity method is now available which gives both anatomic 
and physiologic information that may obviate the need for 
pneumoencephalography and angiography. Two cases are 
reported; in a third the diagnosis was definitively excluded. 
By doing serial CT scans following the intrathecal intro- 
duction of metrizamide, data concerning the diffusion 
characteristics of these cysts as well as the accompanying 
hydrocephalus are obtained. 


Arachnoid cysts are abnormal collections of colorless 
fluid resembling cerebrospinal fluid confined by a thin 
translucent or occasionally fibrotic membrane of arachnoid 
tissue [1, 2]. They may occur anywhere within the sub- 
arachnoid spaces. Most reports locate them at the cerebral 
convexity, Sylvian fissure, suprasellar, paracollicular, and 
posterior fossa regions [3, 4]. Extraaxial subarachnoid 
Cysts of the posterior fossa constitute an important clinical 
entity, commonly acting as Space-occupying lesions which 
cause focal neurologic abnormalities and hydrocephalus. 

Arachnoid cysts may or may not communicate with the 
subarachnoid spaces, and this communication may be 
intermittent. Traditionally, arachnoid Cysts have been 
diagnosed by pneumoencephalography [5], angiography 
[4], Conray ventriculography [5], and radionuclide cister- 
nography [6]. Even with the sophisticated use of all these 
diagnostic methods, distinction cannot always be made 
betw&en a posterior fossa extraaxial cyst and a 
Dandy-Walker cyst, the major differential diagnostic entity. 

With the development of computed tomography (CT), a 
noninvasive method is now available to study these cere- 
brospinal fluid-filled Space-occupying masses. The use 
of intravenous contrast enhancement [7] usually excludes 
a posterior fossa neoplasm. Epidermoid tumors [8], Dandy- 
Walker cysts [9], and posterior fossa extraaxial cysts [9] 
will appear on CT as nonenhancing areas of decreased 
absorption. Usually a definitive diagnosis cannot be made. 
The other major difficulty in studying posterior fossa 
pathology by CT is the artifacts so commonly seen in 
this region due to the numerous bony interfaces. 

We have been actively involved in gaining finer anatomic 
and physiologic detail and greater diagnostic accuracy 
from CT scanning by enhancing the intracranial sub- 
arachnoid spaces with the experimental water-soluble 
nonionic intrathecal contrast agent metrizamide [10]. 
This paper describes the use of metrizamide CT 
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cisternography for suspected posterior fosssa extraaxial 
cysts. 


Method 


Metrizamide (Amipaque, Sterling-Winthrop, Rensselaer, N.Y.) 
studies were performed on three patients suspected of having a 
posterior fossa cyst based on clinical and CT findings. Lumbar 
puncture with a 22 gauge needle was done with the patient 
prone on a myelographic tilt table. Intrathecal administration of 
6.0 mi (adult) of 190 mg I/ml (1.14 g iodine) metrizamide was 
monitored by brief fluroscopy. The spinal needle was then re- 
moved, the patient turned supine, and the table tilted to the 
60* Trendelenberg position. After the patient was head down for 
1 min, he was slowly returned to a 10? Trendelenberg position 
and transferred on an inclined stretcher to the CT scanner. The 
patient reclined supine on a right-triangular upholstered pillow 
angled 30^ head down for scanning procedure. Àn immediate 
CT scan (EMI 160 X 160 matrix, window width 50, window 
level 30, 13 mm collimation) provided initial localization, while 
4 mm collimated slices allowed for more precise visualization. 

Each subject underwent complete clinical evaluation. No 
patient had a history of seizures, recent phenothiazine intake, or 
allergy to iodine. Repeat clinical evaluations at 6 and 24 hr after 
metrizamide administration were obtained. Blood pressure, 
heart rate, respiratory rate, and temperature were monitored 
for 24 hr. 


Results 


Examples of the normal metrizamide CT cisternographic 
appearance of the posterior fossa are shown in figure 1. 
Having the patient supine while head down on the tilt 
table provides consistent filling of the fourth ventricle 
with metrizamide which precisely delineates its finest 
recesses. The intracranial subarachnoid cisterns and the 
major sulci of the superior surface of the cerebellum are 
all seen in detail. The cisternal metrizamide clearly outlines 
the pons and midbrain with the region posterior to this 
occupied by the cerebellar vermis and hemispheres. 


Case Reports 
Case 1 


A 37-year-old architect had right frontal headaches for 30 
years, positional vertigo and nausea for 10 years, and brief bursts 
of posterior bandlike head and neck pain associated with a 
roaring bilateral auditory sensation for 4 months. A mildly broad- 
based gait with slight falling to the right was his only neurologic 
abnormality. A CT scan before and after intravenous contrast 
enhancement (fig. 24) revealed a massive area of low absorption 
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Fig. 1. — Normal appearance of posterior fossa on metrizamide CT cisternography. A, Midbrain plane (13 mm collimation). Contrast medium in inter- 
penduncular, crural, and ambient cisternae and surrounding midbrain. Polygonal suprasellar cistern well seen: filling defect within it represents antero- 
inferior recess of third ventricle. Fourth ventricle neither deformed nor shifted. B, Pontomedullary plane (4 mm collimation). Cerebeliopontine angle 
cisterns (arrows), fourth ventricle and cerebellar interfolial spaces are well defined. C, Upper midbrain plane (13 mm collimation). Upper ambient cistern, 
quadrigeminal cistern larrow), suprapineal recess, and Sylvian and interhemispheric fissures are visualized. 


(similar to cerebrospinal fluid) encompassing the entire left 
posterior fossa from clivus to occiput. The third and lateral 
ventricles were moderately dilated. No filling of the ventricular 
system or the posterior fossa cyst occurred with lumbar 
pneumoencephalography; therefore, neither definitive diagnosis 
nor localization could be made. Cerebral angiography was not 
performed. A ventriculoperitoneal shunt was inserted to relieve 
the hydrocephalus. 

Prior to posterior fossa surgery, a metrizamide CT cisterno- 
gram (figs. 28 and 2C) was performed. It showed that the nonen- 
hancing low absorption defect seen by routine CT was actually 
a noncommunicating posterior fossa cyst. The cyst filled the left 
cerebellopontine angle region, almost the entire left cerebellar 
fossa, and extended upward to the tentorium cerebelli. The 
brainstem and cerebellum were severely indented and com- 
pressed by the mass. The circummesencephalic and quadri- 
geminal cisterns were markedly shifted from left to right. The 
left ambient cistern, deformed concave laterally, precisely sep- 
arated the clear cystic space laterally from the compressed brain- 
stem medially (figs. 28 and 2C). Since metrizamide surrounded 
the lesion and could be identified between the low absorption 
area and the cerebellum, a truly extraaxial location of the process 
was assured. A repeat CT scan 8 hr after intrathecal adminis- 
tration of the water-soluble contrast showed metrizamide had 
diffused into the cyst (fig. 2D). The ventriculoperitoneal shunt 
was noted with its tip in the left lateral ventricle, and satisfactory 
functioning was suggested by the normal ventricular size and 
the lack of metrizamide stasis in the lateral ventricles. 

A left suboccipital and retromastoid craniectomy revealed a 
thin-walled arachnoid cyst which filled almost the entire left 
cerebellar fossa and cerebellopontine angle, extending upward 
to the level of the tentorium cerebelli. There was marked flat- 
tening and distortion of the brainstem and left cerebellar hemi- 
sphere. No communication with the adjacent subarachnoid space 
was grossly noted, but the fluid content of the cyst was clear, 
presumably cerebrospinal fluid. Histology confirmed the 
diagnosis of subarachnoid cyst. 


Case 2 


A 7-month-old child had a large head but was otherwise 
asymptomatic, with normal developmental milestones and no 
focal abnormalities. A CT scan revealed a pericerebellar sub- 
arachnoid cyst with enlarged lateral and third ventricles. A 
ventriculoperitoneal shunt was inserted. 

Pneumoencephalography (fig. 3) demonstrated a large pos- 
terior fossa extraaxial cystic mass extending upward from the 
cisterna magna across the superior surface of the cerebellum. 
Ventricular filling occurred as the patient was moved to the 
brow-up position, but communication of the cyst with the quadri- 
geminal cistern anteriorly could not be demonstrated. Vertebral 
angiographic findings were fully consistent with the diggnosis 
of posterior fossa extraaxial cyst. 

Metrizamide CT cisternography was performed after intro- 
ducing 2 ml of 190 mg l/mil metrizamide into the lumbar intra- 
thecal space. The large sausage-shaped midline and paramedian 
area of decreased absorption posterior to the cerebellum noted 
on routine CT was filled with metrizamide (fig. 4). This metri- 
zamide-filled cavity extended from low in the posterior fossa 
upward to the tentorium cerebelli. The fourth ventricle was 
normal in position and size. These findings confirmed presence of 
a retrocerebellar posterior fossa cyst with free communication 
to the subarachnoid space. Rapid washout of metrizamide which 
initially filled the third and fourth ventricles demonstrated normal 
flow of cerebrospinal fluid from lateral ventricles to cisterns, 
despite the ventriculoperitoneal shunt. Since the patient was, 
functioning normally and the cyst freely communicating, surgery 
was deferred. 


Case 3 


A 38-year-old man with a 3 year history of intermittent lanci- 
nating left trigeminal facial pain beginning in an ophthalmic 
distribution with subsequent involvement of maxillary and 
mandibular divisions. The neurologic examination was normal. 
Conventional CT scanning defined a circular area of decreased 
absorption in the left cerebellopontine region which did not 
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enhance following contrast administration (figs. 5A and 5C). 

Metrizamide CT cisternography showed normal posterior 
fossa cisterns, including the well visualized cerebellopontine 
angle spaces (figs. 58 and 5D). There was no distortion of 
cerebellum, brainstem, or fourth ventricle. These norma! cistern- 
ographic findings were confirmed at surgery (retromastoid 
craniectomy with microvascular decompression). 


Comment on Cases 1-3 


Side effects were minimal in these three individuals. Only one 
had a mild headache and none had nausea or vomiting. This is 
not typical of our larger series of patients (studied for other 
pathologic problems) who showed an approximate 50% incidence 
of mild to moderate transient side effects. 


Discussion 


The primary neuroradiologic methods used to diagnose 
a posterior fossa extraaxial cyst and to distinguish it from 
a Dandy-Walker cyst have been pneumography and 


Fig. 2.— Case 1. Large posterior fossa subarachnoid Cyst. A, CT scan after intravenous 
contrast enhancement showing low absorption abnormality occupying nearly entire 
left half of posterior fossa. Relationship of this lesion to midbrain could not be determined. 
B, Immediate metrizamide CT cisternogram (4 mm collimation) showing low absorption 
process rimmed by contrast material (arrows), proving its extraaxial location. Cisterns 
surrounding midbrain delineate its marked distortion. C, Same slice as B at window level 
* 26 (EMI) showing subarachnoid rimming accentuated about mass of cerebrospinal 
fluid density. D, Delayed (8 hr) metrizamide CT cisternogram showing increased absorp- 
tion coefficient of extraaxial cyst due to entry of contrast medium. 
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angiography [4, 5]. The extreme discomfort and frequent 
inconclusive findings associated with pneumoencepha- 
lography and ventriculography make a new diagnostic 
method desirable. Cerebral magnification angiographic 
criteria to distinguish Dandy-Walker and posterior fossa 
cysts have been developed [4], but the potential morbidity 
of this procedure is a drawback. 

CT scanning has been an invaluable aid for noninvasive 
evaluation of posterior fossa cysts. In addition to displaying 
the abnormality [8, 9], a neoplastic process can usually 
be excluded if there is no enhancement following intra- 
venous contrast [7]. However, CT alone frequently fails 
to distinguish the type of posterior fossa cyst and provides 
no data on the flow pattern of the cerebrospinal fluid. 

Metrizamide is nonionic water-soluble iodinated contrast 
agent with a molecular weight of 789 and an osmolality of 
300 mmol/1,000 g in a 170 mg I/ml solution. It is sup- 
plied as a lyophilized powder mixed to the desired concen- 
tration in volume by adding an alkaline buffer. By lowering 
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the osmolality and lipid solubility of this agent, its toxic 


effects have been 
hydrosoluble agents. 

Animal experiments have confirmed the relatively low 
epileptogenic effect of metrizamide in the intracranial 
subarachnoid spaces compared to meglumine iotholamate 
(Conray) and methyglucamine iocarmate (Dimmer-X) 
[11]. In the baboon, following suboccipital intracisternal 
introduction of metrizamide, toxic side effects were found 
to be directly dose dependent, thus precluding adequate 
conventional radiographic demonstration of posterior 
fossa structures [12]. However, cranial CT is far more 
sensitive than conventional radiography in detecting ab- 
sorption differences. Our mean metrizamide dose of 1.14 g 
iodine is approximately one-third the previously reported 


reduced more than previous 
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Fig.3. — Case 2. Communicating retrocerebellar posterior 
fossa extraaxial cyst. Pneumoencephalographic findings. 
A, Lateral projection, brow down, showing large cyst ex- 
tending anteriorly beneath tentorium from cisterna magna. 
B, Lateral projection, brow up. Positional change allows 
ventricular filling while defining anterior extent of cyst 
Note lack of communication with quadrigeminal cistern. C, 
Towne projection, brow down, showing lateral extent and 
septation of cyst. 


amount used to study the cerebral subarachnoid spaces 
[13] and about one-half the usual lumbar myelographic 
dose. In the 50 cases studied to date, most side effects 
were mild and transient; no seizures have occurred. The 
reduced dosage still provides highly satisfactory anatomic 
and physiologic information, and anticonvulsant 
prophylaxis is not necessary. 

By combining intrathecal metrizamide with the advanced 
imaging capabilities of CT scanning, a single, low morbidity 
technique is now available which offers the anatomic detail 
of pneumoencephalography and angiography and the 
physiologic information of isotope cisternography. The 
communicating posterior fossa extraaxial cyst appears as 
an area of decreased absorption (usually close to that of 
cerebrospinal fluid) on routine CT scanning; this region 




















POSTERIOR FOSSA EXTRAAXIAL CYST 435 








Fig. 4. — Case 2. Metrizamide CT cisternography (4 mm collimation). A, Fourth ventricle (arrows) defined with metrizamide. Ventricie is normal Size 


and distinct from posterior contrast collection. B, Metrizamide-filled posterior extraaxial region 8 mm higher than in A. Quadrigeminal cistern (arrow) 
filed with metrizamide. Third and lateral ventricles still somewhat enlarged with ventricular shunt seen. C, Serpiginous retrocerebellar cyst filled with 


metrizamide extending upward to level of tentorium. 


and the normal-sized fourth ventricle fills with metrizamide 
on the immediate postintrathecal CT scan. The normally 
shaped, but sometimes dislocated metrizamide-filled fourth 
ventricle is distinct from the cyst, thus excluding a 
Dandy-Walker cyst. 

The noncommunicating posterior fossa extraaxial cyst 
is seen as an area of decreased absorption surrounded 
by metrizamide in the contiguous subarachnoid spaces. 
Displacement and distortion of the adjacent brainstem and 
cerebellum are readily noted by observing the basal sub- 
arachnoid cisterns and the brain substance they outline. 
A fully surrounding layer of contrast medium simply and 
unequivocally separates the abnormality as extraaxial. This 
is frequently impossible by other neuroradiologic tech- 
niques. The fourth ventricle fills properly, exhibits normal 
or mildly increased size, and may show mass displacement 
away from the space-occupying cyst. The appearance of 
metrizamide in the noncommunicating cyst on the 8 hr 
delayed CT scan (case 1) is consistent with either intermit- 
tent communication or other types of membrane transport, 
suggesting that all posterior fossa cysts may be com- 
municating. Finally, the belated appearance of metrizamide 
in the cyst allows its differentiation from an epidermoid 
tumor. 


Case 3 demonstrates an important feature of any new 
technique — the ability to differentiate the normal from the 
artifactually "abnormal" On routine CT scanning, the 
posterior fossa may be difficult to evaluate due to artifacts 
in computer reconstructions at dense bony interfaces, 
especially in the region of the cerebellopontine angle. 
It is often difficult to distinguish an area of decreased 
absorption due to artifact from one caused by an epider- 
moid tumor or a posterior fossa cyst. With intrathecal 
metrizamide, this distinction may be made with certainty, 
eliminating the need for pneumoencephalography or 
angiography. 


Hydrocephalus frequently accompanies posterior fossa 
cysts. With serial CT scans O, 6, 12, and 24 hr after admin- 
istration of intrathecal metrizamide, the distinction between 
noncommunicating and communicating hydrocephalus 
can be made using criteria similar to those used in cis- 
ternography (e.g., ventricular reflux and stasis) [13, 14]. 
In addition, proper therapeutic ventricular shunt 
functioning may be evaluated by the same method. 

Metrizamide CT cisternography is the study of choice 
for the diagnostic differentiation of posterior fossa cysts 
and the concomitant study of alterations of cerebrospinal 
fluid kinetics. Moreover, this technique seems of great 
value in the follow-up of cyst recurrence and ventricular 
shunt functioning. With further study using this method 
and more advanced CT technology, additional insight into 
the etiology and physiology of these incompletely 
understood lesions is likely. 
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Fig. 5.— Case 3. A, intravenously 
enhanced CT scan (13 mm collima- 
tion) showing area of decreased 
absorption in left cerebellopontine 
angle region. B, Metrizamide CT cis- 
ternogram (4 mm collimation) show- 
ing normal filling of basal 
subarachnoid cisterns with no fourth 
ventricular or brainstem shift. C, 
Normal enhanced CT scan (13 mm 
collimation) at level 13 mm above A 
showing well visualized fourth ven- 
tricle. D, Metrizamide CT cisterno- 
gram showing metrizamide in circum- 
mesencephalic and suprasellar 
cisterns and outling normal midbrain. 
Posterior fossa surgery revealed 
normal left cerebellopontine angle 
region, correlating with normal 
metrizamide CT study. 


annual meeting of the American Society of Neuroradiology, 
Atlanta, Georgia, May 1976 

Metrizamide 1973: Metrizamide—a non-ionic water-soluble 
contrast medium. Acta Radiol [Suppl] (Stockh) 335:1-390, 
1973 

Wylie IG, Afshar F, Koege TH: Results of the use of a new 
water-soluble contrast medium (metrizamide) in the posterior 
fossa of the baboon. Br J Radiol 48:1007—1010, 1975 
Greitz T. Hindmarsh T: Computer assisted tomography of 
intracranial CSF circulation using a water-soluble contrast 
medium. Acta Radiol [Diagn] {Stockh} 15:497—507, 1974 
Drayer BP, Rosenbaum AE, Higman HB: Cerebrospinal fluid 
imaging using serial metrizamide CT cisternography. 
Neuroradiology. in press, 1977 

















Plain Film Findings in Massive Gastrointestinal Bleeding 


The admixture of blood clots and air in the lumen of the 
stomach or colon produces a bubbly radiolucency on plain 
films of the abdomen in some patients with massive gastro- 
intestinal bleeding. In 10 patients this radiographic sign 
served as a clue to the site of bleeding. It is postulated that 
recognition of this sign on preliminary scout films may 
facilitate location of the bleeding vessel. 


Rapid localization of the bleeding site in patients with 
severe life-threatening gastrointestinal hemorrhage is us- 
ually necessary before effective treatment can be initiated. 
In many patients the site is obvious from history or clinical 
findings, but in others an extensive radiographic or endo- 
scopic search is required. In this critical situation, any 
radiologic clue to the origin of bleeding facilitates 
management. 

Recently we observed that the admixture of quantities 
of blood clots and air in the lumen of the stomach or colon 
produces an area of bubbly radioluency on the plain 
films of the abdomen. This appearance has been valuable 
in localization of bleeding in some patients. Although the 
frequency of this finding has not been established, this 
paper calls attention to the sign and describes 10 patients 
in whom it was observed. To our knowledge this finding 
has not been described previously in this context. 


Clinical Material 


Eight of the 10 patients had massive upper gastrointestinal 
bleeding and two had colonic bleeding. Nine developed active 
gastrointestinal bleeding during prolonged hospitalization for a 
variety of severe disorders. The remaining patient was trans- 
ferrea from a local hospital because of uncontrolled gastro- 
intestinal bleeding after surgery for a duodenal ulcer. All patients 
had received nothing by mouth for a period of 3—22 days before 
bleeding occurred. The presence of clotted blood in the stomach 
was proved by aspiration in all eight patients with upper gastro- 
intestinal bleeding; two also had melena. Both patients with 
colonic hemorrhage had severe rectal bleeding. 

Angiography for localization of the bleeding site was attempted 
in nine patients, and the bleeding site was demonstrated in 
seven. The tenth patient died from bleeding varices without 
angiography. The bleeding sites, confirmed by surgery or angio- 
graphy in all 10 patients, were as follows: stomach in five, 
duodenum in two, stomach and esophagus in one, and colon 
in two. 


Radiographic Findings 


Scout films of the abdomen prior to angiography or 
surgery showed an area of bubbly radiolucency in the 
stomach or colon in all 10 patients (figs. 1A and 24A). 
In the stomach, the bubbly appearance of air and blood 
closely resembled the mottled bubbly densities produced 
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by admixture of food and air, sometimes seen in patients 
with gastric dilatation. With upper gastrointestinal bleed- 
ing, the. radiolucency was located in the lumen of the 
stomach, particularly in the fundus when films were made 
with the patient supine (fig. 1A). Even in patients with 
upper gastrointestinal bleeding who also had melena, 
bubbly radiolucency was noted only in the stomach. 

In colonic bleeding the bubbly radiolucency was noted 
within the lumen of the colon. It was diffuse in one 
patient with a rectal ulcer, and was seen mainly within the 
lumen of the ascending and transverse colon in another 
patient who was bleeding from a fistula between the 
mesenteric artery and the colon (figs. 2A and 2B). 


Discussion 


It is well known that a mixture of gas and solid particles 
(food or feces) in the stomach or colon and the mixture 
of gas and pus in the abdominal cavity produce a mottled 
bubbly appearance on plain films of the abdomen. This 
finding has been associated with a number of gastro- 
intestinal and abdominal diseases, including gastric ob- 
struction, emphysematous gastritis, colonic obstruction, 
intraabdominal abscess, and hepatic or pancreatic abscess 
[1—5]. Stevenson et al. [6] described a similar bubbly 
appearance of the intestinal gas pattern in neonatal 
necrotizing enterocolitis. They asserted that blood in the 
lumen of the bowel mixed with intraluminal and intramural 
gas Causes this appearance. 

In our patients a bubbly radiolucency resulting from the 
accumulation of an admixture of blood clots and air was 
seen in the stomach or colon on the abdominal plain film 
in the presence of massive gastrointestinal bleeding. While 
other lesions have a similar appearance at times, they are 
usually easily distinguished by history and physical findings 
or by the anatomic location of the radiolucency. Gastric 
obstruction with retention of fluid, food, and air is perhaps 
the most difficult to distinguish by appearance and location 
alone; however, a history of no recent oral intake or of 
vomiting. blood distinguishes the two. 

In a patient seriously ill with gastrointestinal bleeding, 
this radiographic finding indicates the presence of a 
considerable amount of blood in the involved viscus and 
has the same significance to the location of bleeding as 
does aspiration of blood from the stomach through 
intubation. 
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upper gastrointestinal bleeding several days after gastroenterostomy with vagotomy for bleeding 


o- Fig. 1. — 48-year-old man who developed severe 
m duodenal ulcer. A, Scout film showing bubbly radiolucency in stomach (arrows). B, Angiogram showing bleeding duodenal ulcer (white arrow) and bubbly 


it radiolucency (black arrows). 





















































m Fig. 2. — 36-year-old man who developed severe bleeding from transverse colostomy 22 days after surgical procedures for drainage of abscesses and 


aoe 7 repair of abdominal injyries caused by automobile accident. A, Film showing bubbly radiolucency along course of ascending and transverse 
c colon (arrows). B, Superior mesenteric arteriogram showing large mesenteric colonic fistula (arrow) and opacification of lumen of transverse colon. 
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The Radiographic Spectrum of Pulmonary 


Complications in Burn Victims 


HUSHANG KANGARLOO,!:? MICHAEL C. BEACHLEY,! AND GARY G. GHAHREMANI! 


The spectrum of pulmonary complications in 28 of 66 
burn victims is analyzed according to time of onset and 
resultant radiographic features. Immediately recognjzable 
pulmonary abnormalities are usually due to chemical pul- 
monary edema and inhalation pneumonitis. Complications 
manifested 2—5 days after injury include pulmonary micro- 
embolism, adult respiratory distress syndrome, and 
atelectasis. Delayed complications are major pulmonary 
embolism, pneumonia, and adult respiratory distress syn- 
drome. In this series, 25 patients (89%) developing pul- 
monary complications died. The critical role of serial chest 
radiographs in the evaluation and management of burn 
victims is emphasized. 


introduction 


Thermal injury is currently a major cause of accident- 
related morbidity and mortality in the United States. The 
incidence of usual complications, namely shock and wound 
sepsis, have markedly decreased in the past decade because 
of better control of fluid replacement and vigorous anti- 
biotic therapy [1]. However, at the same time there has 
been an unmasking and relative increase in the frequency 
of pulmonary complications [2, 3]. The radiologist is in 
a unique position to document the occurrence and eval- 
uate the nature of pulmonary complications of burn victims. 
Thus full awareness of the spectrum of presentations is 
becoming more crucial. 

This report is based on our experience with 66 patients 
admitted to the burn unit of the Medical College of Virginia 
Hospitals during a recent 12 month period and whose 
serial’ chest radiographs were available for review. The 
age range of the patients was 2—87 years. The extent of 
burn injury was 10%—-96% of the body surface. Second 
and third degree burns involving more than half of the 
body were present in 16 cases. In 28 of the 66 patients, 
the chest films demonstrated various pulmonary compli- 
cations. Among these were the 25 patients (8995) who 
subsequently succumbed as a consequence of severe 
thermal injury. Of these 25, 21 had more than 30% total 
body burns. Autopsies were performed on six patients; 
two showed extensive bronchopneumonias and one 
showed alveolar hemorrhage with areas of old and new 
hemorrhage indicating repeated bouts of bleeding. One 
autopsy showed alveolar and interstitial fluid with evidence 
of alveolar wall destruction. Another patient was a child 
with evidence of mucosal and submucosal necrosis of 
larynx and trachea and extensive pulmonary edema. 
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Radiographic Findings 


The abnormalities noted on the chest radiographs can 
be subdivided into three categories based on time of 
development. 


Acute Phase 


These changes are radiographically recognizable within 
24 hr after injury and represent manifestations of direct 
inhalation damage to the lungs and mucosal edema of the 
upper airways. Patchy areas of chemical pneumonitis 
often accompanied by diffuse pulmonary edema may be 
seen, usually on the admission radiograph [2 | (fig. 14). 
If the acute phase is not complicated by adult respiratory 
distress syndrome, subsequent films show rapid clearing 
of the pulmonary process (fig. 18). 


Subacute Phase 


The lung abnormalities which manifest between 2 and 
5 days after thermal injury include pulmonary edema, 
atelectasis, pulmonary microembolism, and aduit respi- 
ratory distress syndrome. Radiographic findings of pul- 
monary microemboli range from a normal to an almost 
airless appearance of the lungs [4]. The latter is a mani- 
festation of secondary changes such as edema, 
hemorrhage, or atelectasis. Because these secondary 
effects may not occur immediately, the initial radiograph 
may be normal even after massive microembolization (fig. 
2A). However, in a short time abnormalities will be fully 
recognizable (fig. 28). Hemorrhage may also be seen as 
a localized area of alveolar opacification, which on subse- 
quent radiographs may regress while new segments of the 
lungs become involved. This rapid change in the size and 
location of pulmonary infiltrates should strongly suggest 
the possibility of hemorrhage secondary to microembolism. 

The radiographic findings in adult respiratory distress 
syndrome include clear lungs immediately after injury (fig. 
3A), followed by moderate alveolar opacification extending 
to the periphery of the lungs without regard to lobar ana- 
tomic boundaries [5]. The process may start on one or 
both sides, but both lungs are soon extensively involved 
(fig. 3B). The process closely resembles diffuse pulmonary 
edema; however, it ordinarily does not spare the extreme 
periphery of the lungs [5, 6] and is associated with volume 
loss as manifested by decreased vertical diameter of 
the lungs. 
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Fig. 1. — A, Admission chest film of 44-year-old patient with smoke inhalation and 36% total body burn showing diffuse, bilateral, early interstitial 
edema. Clearing of pulmonary edema began on second day of hospitalization. B, Film 10 days later showing normal appearance of lungs. 


Delayed Complications 


Pulmonary thromboembolism, pneumonia, and adult 
respiratory distress syndrome are usually responsible for 
the changes demonstrated on the chest films beyond the 
fifth day. Radiographic findings in pneumonia include 
alveolar densities which involve dependent areas of the 
lungs in airborne pneumonia and have a scattered appear- 
ance in hematogenous pneumonia [7]. The average time 
of onset after injury is 2 weeks for airborne and 3 weeks 
for hematogenous pneumonia [1]. In an advanced stage 
of the disease, the lesions may consolidate and involve 
one or both lungs entirely. This total pulmonary opacifi- 
cation, particularly if bilateral, is not easy to differentiate 
from adult respiratory distress syndrome. However, pneu- 
monia does not have a uniform distribution, and attention 
to serial chest radiographs and the time of onset will help 
differentiate the two processes. 


Discussion 


A more vigorous approach to antibiotic therapy and 
physiologic fluid replacement has resulted in effective 
control of wound sepsis and circulatory shock as the major 
cause of death in patients with thermal injury [1, 8]. The 
increase in the survival rate of these patients has been 
concomitant with an apparent increase in the incidence 
of pulmonary complications. 

The mortality rate among our patients with pulmonary 
complications was 8996. A similar high incidence of fatality 
(B495—8996) has been reported by others [2, 8, 9]. These 
data indicate that the prognosis for burn patients who 
develop pulmonary complications is generally grave [10]. 


The correct diagnosis of chest abnormalities in burn 
victims depends upon careful correlation of radiologic, 
clinical, and laboratory findings. Airway obstruction from 
oral or facial edema and bronchospasm and alveolar 
damage from inhalation of toxic vapors and particles 
account for respiratory distress seen within minutes to 
hours following thermal injury [11, 12]. A direct burn of 
the mucosa below the larynx is extremely rare except in 
patients who inhale steam [13, 14]. 

Injury to small airways in inhalation burns is most likely 
caused by direct contact of the respiratory epithelium with 
certain toxic products of combustion and smoke [14]. 
These substances are highly irritating to the tracheo- 
bronchial mucosa and may cause chemical pneumonia and 
tracheobronchitis. Chemical pulmonary edema, caused by 
increased pulmonary capillary permeability from a direct 
chemical injury to pulmonary alveoli, is also a major prob- 
lem. Pathologically, hemorrhage and edema are seen in the 
alveoli and small airways during the acute phase of 
inhalation burns [2]. 


Pulmonary Microembolism 


Although we have not classified pulmonary micro- 
embolism as an immediate complication of thermal injury, 
the process does start immediately after injury (4, 15]. 
In severely burned patients, shock results in peripheral 
vascular constriction and diminished blood flow to the 
extremities [4]. The stasis of blood on the venous side of 
the capillary bed causes intravascular coagulation. When 
adequate flow is reestablished, these thrombi are carried 
into the lungs as micro- or macroemboli. The fresh emboli 
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usually consist of platelets and fibrin [4, 15], explaining the 
decrease in circulating blood platelets in the early period 
after thermal injury [15]. The capillary obstruction caused 
by the emboli produces ischemic damage to the endothelial 
cells; ultimately, loss of integrity of vessel walls leads to 
extravasation into both the interstitial and alveolar spaces 







Fig. 2. — A, Initial normal chest film of 27-year-old patient 
with 70% total body burn. B, Film 4 days later showing 
heterogeneous opacity in both lungs caused by edema and 
hemorrhage subsequent to pulmonary microembolism. C, 
Photomicroscopy showing extensive hemorrhage in lung. 





[4]. This results in atelectasis, congestion, hemorrhage, 
and edema histopathologically (fig. 2C). Radiographic 


manifestations of pulmonary microemboli become evident 
after 24—48 hr. 


It may not be possible to initially differentiate pulmonary 
edema related to microembolism from that related to 
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heart failure or fluid overload. However, unlike the latter, 
which usually clears within hours, pulmonary edema 
secondary to microemboli will last 1 week or longer [4]. 
Furthermore, no clinical symptoms of heart failure are 
present in microembolism. Although pulmonary micro- 
embolization is almost always diffuse, the resultant radio- 
graphic changes may be localized. It is important to realize 
that a localized parenchymal abnormality does not indicate 
that the underlying pathologic process (e.g., micro- 
embolism) is localized, because only areas with secondary 
abnormalities may be visible. An analysis of postmortem 
angiography in experimental animals shows that these 
microemboli are too small to be detected by this method 
[4]. The intravascular clots are transient, and vigorous 
supportive therapy usually results in full recovery. 


Fig. 3. —A, Admission chest film of 33-year-old patient 
with 90% total body burn showing clear lungs. B, Film 3 
days later showing diffuse uniform parenchymal opacifi- 
cation extending to extreme periphery of lungs associated 
with loss of lung volume bilaterally. Typical radiographic 
presentation of adult respiratory distress syndrome. C, 
Photomicroscopy showing airspace-filling exudate with 
areas of alveolar wall destruction. 


In additon to microemboli, pulmonary macroembolism 
may develop due to several other factors. Almost all 
patients with pulmonary embolism have deep vein throm- 
bosis, mainly related to patient age and period of bedrest. 
The incidence is particularly high (7596-9096) in middle- 
aged or elderly patients who have been bedridden for 
more than a few days [16]. Sevitt and Gallagher [16] found 
a 5.596 incidence of pulmonary embolism in 163 autopsies 
on burn patients. Even major pulmonary emboli may 
produce no detectable radiographic abnormality unless 
infarction occurs. 


Adult Respiratory Distress Syndrome 


Adult respiratory distress syndrome may develop as an 
early or late complication. The syndrome occurs after a 
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PULMONARY COMPLICATIONS IN BURN VICTIMS 


variety of pulmonary injuries which may be direct or 
*ndirect [6]. Once lung damage occurs, exudation of fluid 
and loss of surfactant activity leads to impaired gas ex- 
change and reduced pulmonary compliance. The function 
of a surfactant is to decrease alveolar surface tension and 
to prevent alveolar collapse [17]. Injury to type I! pneu- 
mocytes, thought to be responsible for the decrease in 
surfactant production [17], occurs as a result of circulating 
agents, such as burn toxin [11], or shock, pulmonary 
arterial occlusion, and oxygen intoxication (prolonged use 
of oxygen greater than 50%) [7, 18]. The syndrome may 
follow any of the other pulmonary complications of burn, 
usually after a 1—2 day interval. Peripheral arterial desatu- 
ration will increase subsequent to the physiologic shunting 
of blood from underventilated alveoli, and will not show a 
significant response to the inhalation of 100% oxygen [6]. 
Therefore, peripheral cyanosis may lead to a clinical sus- 
picion of respiratory distress syndrome prior to the 
development of significant radiographic changes. 

Pathologically, the lungs show a uniform increase in 
weight and a stiff liverlike appearance with diffuse edema, 
necrosis, hyperplasia, or dysplasia of alveolar lining cells 
and intraalveolar hyaline membranes [18] (fig. 3C). 

To correctly diagnose adult respiratory distress syn- 
drome, serial chest films are essential. Generally, patients 
have clear lungs immediately after injury. However, within 
2—3 days they develop alveolar opacification extending 
to the periphery of the lungs and do not respond to the 
routine treatment for pulmonary edema. The principle 
management includes maintenance of adequate alveolar 
oxygen concentration by employing volume respirators 
with positive end expiratory pressure [3]. 
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Glomerulonephritis and Nephrotic Syndrome Complicated by 
Renal Vein Thrombosis and Pulmonary Emboli: Report of Two Cases 


ROSALYN KUTCHER,! JEFFREY R. COHEN, AND DAVID H. GORDON 


Two patients with membranous glomerulonephritis and 
nephrotic syndrome developed renal vein thrombosis and 
pulmonary emboli. Renal disease appears to be the initiating 
event in this syndrome complex. While intravenous urog- 
raphy and radionuclide venography are useful, inferior 
venacavography followed by pulmonary angiography are 
the definitive diagnostic procedures. Follow-up cavography 
is indicated to monitor progress of anticoagulant therapy 
in clot dissolution or recurrence. 


We recently investigated two patients with the nephrotic 
syndrome in whom renal vein thrombosis and pulmonary 
embolization occurred. Both patients had underlying renal 
disease (membranous glomerulonephritis) which was 
probably the cause of the vascular thrombosis. 


Case Reports 


Case 7 


A 33-year-old black man was admitted with ankle edema, right 
flank pain, and proteinuria (5 g/24 hr). The creatinine clearance 
was 90 ml/min. Intravenous urography showed an enlarged 
poorly opacified right kidney. Renal biopsy revealed membranous 
glomerulonephritis with deposits of IgG and IgE in the glomeruli. 
Shortly after admission, the patient complained of constant right 
flank pain, and had clinical and radiographic signs of pulmonary 
embolization with abrupt onset of left pleuritic pain, hemoptysis, 
left pleural effusion, and basilar atelectasis. An inferior vena- 
cavogram (IVC) showed thrombus in the right renal vein extend- 
ing into the vena cava. Pulmonary angiography revealed bilateral 
pulmonary emboli. 

After 1 year of anticoagulant therapy, an elective IVC showed 
that the thrombus in the right renal vein had recanalized and 
thrombus was no longer present in the inferior vena cava. Anti- 
coagulants were discontinued. He had another episode of pul- 
monary embolization 6 months later. An IVC showed recurrence 
of thrombus in the vena cava and right renal vein. Anticoagulants 
were reinstituted. At present he is still nephrotic, but no further 
episodes of pulmonary emboli have occurred. 


Case 2 


A 29-year-old Greek man was hospitalized in Athens for 
hemoptysis, dyspnea, pleuritic chest pain, and proteinuria. 
Prednisone therapy was begun. He was admitted 6 months later 
to Downstate Medical Center for further evaluation. There was 
ankle edema and gross proteinuria (5.6 g/24 hr). The creatinine 
clearance was 100 ml/min. Chest radiographs showed a left 
pleural effusion, consolidation in the left lower lobe, and linear 
atelectasis at the right lung base. Lung scan showed numerous 
perfusion defects. Intravenous urography revealed notching of 
the right proximal ureter but was otherwise normal (fig. 1A). 
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An IVC showed mural thrombus in the region of the orifice 
of the right renal vein (fig. 18). A selective left renal venogram 
was normal, but the right renal vein could not be catheterized. 
Pulmonary angiography showed a large saddle embolus in the 
left pulmonary artery (fig. 1C). Heparin therapy was given for 
9 months. A repeat IVC showed persistent thrombus in the right 
renal vein but a decrease in the size of the thrombus in the vena 
cava (fig. 1D). Nephrotic syndrome was stil! present and renal 
biopsy revealed membranous glomerulonephritis. Anticoagulant 
therapy was continued, and the patient has remained well — 
except for mild dependent edema. 


Discussion 


The association of renal vein thrombosis with nephrotic 
syndrome is well known [1, 2]. Pulmonary emboli occur 
in as many as 50% of affected patients [3, 41. Nephrotic 
syndrome has been considered a complication of renal 
vein thrombosis [5]. However, underlying renal disease 
has been documented in many instances and is probably 
responsible for the vascular thrombosis [2, 4]. Mem- 
branous glomerulonephritis is the renal lesion most fre- 
quently associated with it [4], but lipoid nephrosis, focal 
glomerulosclerosis, membranous lupus nephropathy, sickle 
cell nephropathy, diabetic nephropathy, and renal 
amyloidosis have also been encountered [6, 7]. The spe- 
cific type of renal lesion is probably less important than 
presence of the nephrotic syndrome which is frequently 
associated with a hypercoagulable state, inflammatory 
changes in the renal veins, and hypovolemia [4, 8, 91 

Renal vein thrombosis should be suspected in any adult 
patient with the nephrotic syndrome [10]. This compli- 
cation may occur without the classic signs of flank pain 
and hematuria; pulmonary embolization may be its first 
manifestation. Intravenous urography [3] and radionuclide 
venography [11] provide useful information, but angi- 
ography is the definitive diagnostic procedure. Some 
authors recommend selective renal arteriography because 
of the potential hazard of dislodging thrombi by catheter 
manipulations during an IVC or selective renal venography 
[3, 11, 12]. However, other experienced angiographers 
prefer the venous route [5, 13]. 

We believe that an IVC (supplemented by selective renal 
venography in certain cases) should be performed in 
every patient with the nephrotic syndrome who undergoes 
pulmonary angiography for suspected pulmonary embol- 
ization. An IVC is also useful for monitoring the response 
to long term anticoagulant therapy. Disappearance of 
thrombi and abatement of the nephrotic syndrome has 
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NEPHROTIC SYNDROME AND PULMONARY EMBOLI 449 


been documented in several patients on anticoagulant 
*herapy [4, 10]. Recanalization of the renal vein and 
disappearance of caval thrombus was demonstrated in 
one of our patients, while the size of the thrombus in the 
inferior vena cava decreased in the other. Clinical and 
laboratory evidence of the nephrotic syndrome has 
persisted in both. 
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Pneumothorax: A Complication of Percutaneous Aspiration 


of Upper Pole Renal Masses 


TERRY M. SILVER! AND JOHN R. THORNBURY! 


Pneumothorax is a rare complication of percutaneous 
needle aspiration of suspected upper pole renal cysts. 
This complication is of particular concern in elderly patients 
with compromised cardiopulmonary reserve who undergo 
this procedure on an outpatient basis. An upright expiratory 
chest film is recommended following needle aspiration of 
upper pole lesions for detection of asymptomatic 
pneumothorax. 


Aspiration puncture of renal masses is a relatively safe, 
simple procedure for confirmation and diagnosis of a 
benign simple cyst [1]. Although no significant morbidity 
has resulted from the procedure [2, 3], some risk is never- 
theless entailed. Bleeding with painful renal colic due to 
passage of clots is a reported rare complication of this 
procedure [4, 5]. Septicemia [6] and transient hematuria 
[3] are also potential complications. 

We recently encountered three patients who developed 
pneumothorax following aspiration of medially situated 
upper pole renal lesions. This complication is of particular 
concern in patients with preexisting cardiopulmonary 
disease. To our knowledge, examples of this complication 
have not been previously presented in the radiologic 
literature. 


Case Reports 
Case 7 


A 67-year-old man was admitted for evaluation of right-sided 
abdominal and flank pain. Past medical history included two 
myocardial infarctions, chronic obstructive pulmonary disease, 
and nephrolithiasis. 

A right upper pole cystic lesion found on excretory urography 
was sonolucent on ultrasonography. Percutaneous aspiration 
of the lesion under fluoroscopic guidance resulted in a clear 
yellow fluid aspirate which was negative for neoplastic cells. A 
smooth-walled cystic cavity was delineated by contrast injection. 

A chest radiograph obtained immediately after the procedure 
(because the patient experienced mild posterior right chest 
discomfort) revealed a 15% right apical pneumothorax. Within 
a few hours the chest pain subsided, and no respiratory distress 
occurred. The amount of pneumothorax was unchanged when 
the patient was discharged 2 days later. 


Case 2 


A 59-year-old man with chronic obstructive pulmonary disease 
and a 1 year history of urinary frequency and urgency was ad- 
mitted for prostatectomy and renal cyst aspiration. A prior uro- 
gram showed two radiolucent spherical masses in the upper 
pole of the right kidney. 





Percutaneous aspiration under fluoroscopic guidance of the 
larger, more medial cyst resulted in a clear yellow aspirate which 
was negative for neoplastic cells. The smaller cyst was not weil 
delineated, and aspiration of it was deferred. 

A chest radiograph after aspiration showed a 40% right pneu- 
mothorax with mediastinal shift to the left (fig. 14). The pneumo- 
thorax resulted from the aspiration needle barely traversing the 
deep posterior pleural sulcus (fig. 18). Despite the large pneumo- 
thorax (40%), the patient was asymptomatic. The pneumothorax 
resolved immediately after insertion of a chest tube, and the 
patient underwent a transurethral prostatic resection the next 
day. The chest tube was removed on the second postoperative 
day. 


Case 3 


A 44-year-old hypertensive woman was admitted for evalu- 
ation of an "enlarged left adrenal gland” Prior urogram from the 
referring institution showed a mass intimately related to the 
upper pole of the left kidney. 

Selective renal arteriography showed an avascular spherical 
lesion in the left upper pole. A needie puncture of the mass was 
performed but no fluid could be aspirated. At surgery, the lesion 
proved to be a hypernephroma. 

Mild left upper abdominal pain, accentuated by breathing, 
ensued after the procedure. Postaspiration chest radiograph 
showed a 5% left apical pneumothorax which was reabsorbed 
by the following day. 


Discussion 


Radiologists have performed fluoroscopically guided 
renal cyst aspirations at our institution for 9 years. Forty 
of the 168 procedures involved upper pole lesions. While 
pneumothorax was discovered in three of the 40 patients, 
more may have had this complication. 

The aspiration technique used in our department since 
1966 for such upper pole lesions employs cephalad angu- 
lation of the needle to avoid the posterior pleural sulcus. 
The degree of angulation is determined by inspection of 
the lateral chest radiograph (taken in deep inspiration) 
as well as correlation with oblique views of the kidneys 
obtained during urography. The needle placement is made 
with the patient in deep inspiration in order to bring the 
kidney caudad as far as possible and efface the posterior 
pleural sulcus. 

Underlying these procedural concepts is the anatomic 
fact that in most patients the upper one-third of the pos- 
terior surface of the kidney is directly related to the under- 
side of the diaphragm. Despite this knowledge and 
procedural approach, we still had pneumothorax compli- 
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Fig. 1. — Case 2. A, Chest film after aspiration showing 40% right pneumothorax (arrows) with contralateral mediastinal shift. B, Oblique view showing 
relationship of aspiration needle to posterior pleural sulcus and contrast-opacified cyst. 


cating aspiration of three of 4O upper pole lesions. It 
is pertinent that these three aspirations were performed by 
experienced staff radiologists familiar with this potential 
complication. In these three cases the caudal extent of the 
posterior pleural sulcus was underestimated. 

We had not routinely obtained a postaspiration chest 
radiograph until our experience with case 1 which repre- 
sented our first known pneumothorax complication. Con- 
sequently, when the upper pole lesion in case 2 was 
aspirated, a follow-up chest radiograph was obtained and, 
much to our surprise, showed a large pneumothorax. We 
now obtain a postaspiration upright chest radiograph in 
all patients with upper pole lesions and include this 
potential complication in our consent interviews 
with patients. 

A large proportion of cystic renal lesions are encoun- 
tered in patients over 5O years of age, and aspiration is 
commonly done on an outpatient basis. Obtaining a post- 
aspiration chest radiograph routinely in these upper pole 
lesions will avoid missing occult asymptomatic pneu- 
mothorax in patients (e.g., case 2) who could experience 
serious cardiopulmonary trouble after leaving medical 
supervision. 

We know of no way to further modify our present 
fluoroscopic aspiration approach to insure that pneumo- 


thorax will not occur. Some patients (particularly the hard- 
of-hearing elderly) will still have difficulty taking an 
optimum inspiration during needle placement. Perhaps use 
of A-mode ultrasound (for depth control) simultaneously 
with fluoroscopy will make more optimum needle angula- 
tion possible [71. 
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Emergency Percutaneous Nephropyelostomy: 
: Experience with 34 Patients and Review of the Literature 


ZORAN L. BARBARIC! AND BEVERLY P. WOOD! 


Emergency temporary percutaneous nephropyelostomy 
was performed 35 times in 34 patients. This procedure was 
used to relieve urinary tract obstruction when azotemia, 
infection, sepsis, or associated medical conditions pre- 
cluded surgical correction of a renal obstruction. in all 
patients there was excellent clinical response. Supine 
oblique positioning in ill patients facilitates placement of 
nephropyelostomy tubes. 


Temporary urinary drainage is frequently required to avoid 
emergency operative correction of urinary obstruction. 
Traditionally diversion is accomplished by cystoscopy with 
retrograde passage of a ureteral catheter; in the event of 
obstruction to catheter passage, an operative nephrostomy 
is performed. Urinary drainage through a percutaneously 
placed nephrostomy tube has been used successfully 
since 1955. Only local anesthesia is necessary, and fluoro- 
scopic or ultrasonic control is used. We report our experi- 
ence with 35 percutaneous nephropyelostomies and 
review the literature. Six of our cases have been reported 
elsewhere [1]. 


History 


In 1955, Goodwin et al. [2] reported a series of patients 
who had nephropyelostomy tubes placed under local 
anesthesia. Ten years later, Bartley et al. [3] altered the 
procedure using Seldinger equipment and fluoroscopic 
control. Cobb [4] used the procedure in patients with 
infected hydronephrosis and sepsis. Subsequently, other 
investigators further improved the technique [5-8]. Vela 
Navarrete [9] and Whitaker [10] used nephropyelostomies 
in evaluating obstructed kidneys, measuring intrapelvic 
pressures, and studying individual renal function. Use of 
a posterolateral approach with patients in a supine oblique 
position was proposed by Almgard and Fernstróm [11]. 
Pederson [12] was the first to use ultrasound for 
nephrostomy placement. 


Technique 


Our technique differs from that usually used, since adult 
patients remain supine in a 25°anterior ipsilateral oblique 
position during the entire procedure. The fluoroscopic 
tube is beneath the table (fig. 1). A puncture site in the 
posterior axillary line is selected and local anesthesia 
administered. The direction of the introductory instrument 
varies with the type of obstruction, appearance of the 
collecting system, position of the kidney, and degree of 
ureteral dilatation. These factors are determined from an 
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excretory urogram performed prior to the nephrostomy. 

A no. 18 Teflon needle catheter is placed with a rapid 
thrust, transparenchymally, into the renal collecting sys- 
tem during suspended respiration. To facilitate proper 
placement of the needle, a small amount of contrast may 
be injected into the perinephric space during the adminis- 
tration of localeanesthesia. The alignment of this contrast 
with the needle serves as a visual aid in introduction of 
the needle into the collecting system. Once the Teflon 
needle catheter is in the renal pelvis, the metal stylette is 


Fig. 1. — Transverse section at L2—L3 level showing path of introductory 
instrument (arrow) perpendicular to x-ray beam, allowing placement of 
nephropyelostomy tube while critically HL patient is supine. 
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Fig. 2.—Polyethylene catheters appropriately shaped for collecting 
systems, reducing probability that catheter might fall out of system. 





withdrawn, urine is aspirated for analysis, and the col. 
lecting system is infused with 25% water-soluble contrast 
material. If the urine is grossly infected, the collecting 
system is irrigated until clear fluid is returned. While 
infusing material into the renal collecting system, care 
should be taken to avoid overfilling and distention causing 
pyelovenous or pyelointerstitial backflow. In an infected 
obstruction, generalized sepsis is a risk. 

A pelyethylene catheter shaped like the renal pelvis with 
multiple side holes (fig. 2) is then introduced over a guide 
wire by angiographic technique and positioned in the prox- 
imal ureter or renal pelvis. This is the most difficult part 
of the procedure; it is facilitated if the polyethylene 
catheter tip is well tapered to the guide wire and the 
direction of introduction is perpendicular to the kidney 
surface. With the nephrostomy tube in place, the guide 
wire is removed and the catheter is secured with sutures. 
The nephrostomy tube is taped to the skin, with care taken 
that no kinks obstruct the flow of urine, and is connected 
to a sterile collection reservoir. 

Most adult patients undergoing this procedure were too 
ill or uncomfortable to be positioned prone. Infants and 
children tolerate the prone position well and are more 
cooperative in that position. 


Fig. 3. — Case 1. Nephrostomy tube 
in place. Antegrade pyelogram show- 
ing complete distal left ureteral 
occlusion by 8 mm calculus. 
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Fig. 4.— Case 2. Right ureteropelvic junction obstruc- 

tion. Antegrade pyelogram showing moderately hydro- 

* nephrotic right collecting system and retrograde catheter 
in ureter distal to obstruction. 


Older infants and children are mildly sedated prior to the 
procedure. A mixture of meperidine hydrochloride, pro- 
methazine hydrochloride, and chlorpormazine [13] is 
adequate. A small amount of local cutaneous anesthesia is 
administered. The child is positioned prone with a pillow 
below the abdomen. Puncture is performed using a no. 18 
Intracath. The puncture site is posterolateral halfway 
between the paraspinal muscles and the posterior axillary 
line and below the twelfth rib. The needle is directed 
straight down. After the needle enters the collecting sys- 
tem, urine drains rapidly through the catheter which is 
advanced as the needie and then the stylette are with- 
drawn. After infusion of diluted contrast the catheter is 
sutured in place. 


Representative Case Reports 


Case ? 


A 78-year-old male who had a right nephrectomy 10 years 
earlier was admitted with severe congestive heart failure, 


dyspnea, orthopnea, and anuria. A left renal calculus 1 em in 
diameter, noted on a previous excretory urogram, was identi- 
fied in the distal ureter; it was causing complete left uretera! 
obstruction. Emergency percutaneous nephropyelostomy was 
performed to allow drainage (fig. 3). In the next & hr, 2,500 ml 
of urine was drained and the patient showed marked clinical 
improvement. Elective left ureterolithotomy was performed 5 
days later without complication. 


Case 2 


A 67-year-old female was admitted in sepsis due to right 
pyohydronephrosis. Right percutaneous nephropyelostomy was 
immediately performed, and purulent urine, which cultured £. 
col, was initial drained. Within 2 hr the urine became clear 
and the patient showed marked clinical improvement, Antibiotic 
therapy was instituted. The antegrade pyelogram disclosed the 
point of the obstruction at the ureteropelvic junction (fig. 4). The 
patient had elective pyeloplasty 5 days later. During surgery, the 
entrance point of the nephrostomy tube into the kidney 
parenchyma was visually inspected and showed no evidence of 
bleeding or urine extravasation. 


Case 3 


A 50-year-old female with only one kidney was admitted with 
severe azotemia due to total obstruction by a calculus in the left 
ureter. A semi-emergency percutaneous nephropyelostomy was 
performed in an attempt to correct the azotemia prior to surgery 
and to assess the status of the upper urinary tract system (fig. 
5). Within 4 days with adequate urinary output through the 
nephropyelostomy tube, the serum creatinine dropped from the 
initial 5.3 mg/100 mito 2.1 mg/100 ml. Elective ureterolithotomy 
was performed 5 days later. 


Case 4 


A 4-year-old boy had bilateral loop cutaneous ureterostomies 
at age 6 weeks for hydronephrosis secondary to obstruction by 
posterior urethral valves. After reconstructive surgery, he was 
readmitted with acute urinary obstruction and renal failure. 
Following percutaneous nephropyelostomy on the right (the 
better functioning kidney), renal function improved. The ante- 
grade pyelogram showed complete obstruction of the right 
ureter in the distal third at the site of the surgical tailoring (fig. 
6). Elective surgical cutaneous ureterostomies were performed 
5 days later. 


Results 


Nephropyelostomy was performed 35 times in 29 adults 
and five children (bilaterally in one patient). One placement 
failure occurred in a patient with a very small collecting 
system. Eighteen patients had acute infection in the ob- 
structed urinary tract. Ten of these demonstrated general- 
ized sepsis. Initially, purulent urine and, less commonly, 
cloudy urine drained through the nephrostomy tube. 
Within a few hours the urine frequently cleared, and there 
was marked clinical improvement, relief of pain, and disap- 
pearance of fever. E. coli was cultured in 11 patients, 
Proteus in five, Pseudomonas in one, and a mixture of 
all three organisms in one. ° 

Of 16 patients with urinary tract obstruction without 
infection, 12 were uremic. In this group a week or longer 
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was required for serum creatinine levels to return to 
normal. Preoperative assessment of renal function was 
important in this group since all underwent surgery after 
correction of their uremia and abnormal metabolic status. 
This presurgical stabilization diminished the operative 
morbidity considerably. 

In four patients previously obstructed urinary systems 
reopened after several days of drainage. In two, drainage 
allowed chemotherapy for the obstructing neoplasm. One 
patient passed an upper urinary tract calculus after 4 
weeks of drainage, and in another patient a ureteropelvic 
junction obstruction diminished as inflammatory mucosal 
swelling subsided. 


Complications 


Ten patients demonstrated mild hematuria for several 
hours following insertion of the pyelostomy tube, but no 
treatment was required. In three patients the Teflon sleeve 
became displaced from the collecting system 24-48 hr 





Fig, 5. —Case 3. Antegrade pyelograms showing complete distal 
left ureteral obstruction by calculus and large blood clot filling almost entire 
lumen of left ureter. Blood clot not due to nephrostomy tube placement. 


after placement. One patient developed a small, well 
encapsulated £. coli perinephric abscess. 


Discussion 


In the past 20 years, 257 percutaneous nephropyelo- 
stomies have been performed (table 1). Almost half were 
performed in patients with obstructive neoplasms [14. 
12, 14-16]. Of interest is the infrequency of this pro- 
cedure in the management of acute pyohydronephrosis 
with shock and sepsis, and in patients unable to withstand 
emergency surgery. 

Complications are analyzed in table 2. Placement failure 
occurred in 8% of attempts, caused by lack of fluoroscopic 
control, absence of actual obstruction, a small collecting 
system, and “infiltrative” kidneys. There are fewer failures 
with use of nephrotomography, high resolution fluoro- 
scopic image intensifiers, and/or ultrasound placement. 

The second most common complication is the catheter 
becoming misplaced after initial drainage. In all cases this 





EMERGENCY PERCUTANEOUS NEPHROPYELOSTOMY 





Fig. 6. — Case 4. Antegrade pyelogram showing complete obstruction 
at site of surgical tailoring, 
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reflected improper positioning of the catheter within the 
collecting system or improper securing of the catheter to 
the skin. Therefore, particular attention should be paid to 
shaping the catheter to fit the collecting system as well as 
proper positioning within the system (fig. 2). For this 
reason fluoroscopic control of the placement has an 
advantage over ultrasound. 

To avoid catheter obstruction, multiple side holes are 
important. Irrigation or manipulation of an angiographic 
guide wire under fluoroscopic control are used to relieve 
such an obstruction. 

Temporary percutaneous nephropyelostomy is an impor- 
tant addition to interventional radiological procedures. In 
Our institution it has replaced conventional surgical pyelo- 
stomy and retrograde catherization for establishing drain- 
age of an obstructed upper urinary tract system. It is 
performed with the patient supine (or prone) under local 
anesthesia. It has become the method of choice in the 
management of acute pyohydronephrosis and upper uri- 
nary tract obstruction, when azotemia or other medical 
conditions prevent immediate surgery. In totally obstructed 
systems, it allows acquisition of urine specimens for study 
and assessment of renal function. Technically superior 
antegrade pyelograms, important in patient management, 
can be obtained. The ease with which temporary percu- 
taneous nephropyelostomy is performed allows this 
procedure to be used in any radiology department. 
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TABLE 2 


Complications other than Transient Hematuria 
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Perinephric Abscess Aspiration Using Ultrasound Guidance 


MELVYN R. CONRAD, !-? ROGER C. SANDERS,! AND ANGELITA D. MASCARDO! 


A perinephric abscess is difficult to diagnose by clinical 
examination and traditional radiographic imaging tech- 
niques. Five cases are described in which the sonograms 
revealed a sonolucent perinephric collection suggestive 
of perinephric abscess. Diagnostic percutaneous aspiration 
performed under ultrasound guidance is a rapid, reliable, 
and safe means of distinguishing an abscess from a 
noninflammatory collection. 


Introduction 


A perinephric abscess is an uncommon entity in which an 
inflammatory collection is confined within the retroperi- 
toneal anatomical space, bounded by Gerota's fascia and 
the renal capsule [1]. Diagnosis is usually established late 
because of protean clinical manifestations and infrequent 
occurrence. Delay in diagnosis and treatment contributes 
to the high morbidity and mortality rate [2, 3]. 

Standard diagnostic imaging modalities have had limited 
success in establishing a firm diagnosis of a perinephric 
abscess [4—6]. Diagnostic ultrasound is a reliable and 
noninvasive means of assessing the anatomic perinephric 
space [7], an area relatively inaccessible by other diag- 
nostic procedures. When a perinephric collection has been 
demonstrated on the sonogram, performance of percu- 
taneous aspiration under ultrasound guidance offers a 
safe means of documenting the presence of an abscess 
collection prior to surgery. Five cases are described in 
which this approach was used. 


Case Reports 
Case 7 


A 44-year-old male had a 3 month history of intermittent fever, 
chills, and minimal right flank discomfort. Physical examination 
revealed moderate right upper quadrant and right costovertebral 
angle tenderness, and a temperature of 38.3 C. The excretory 
urogram and nephrotomogram revealed lateral displacement of 
the lower pole of the right kidney which appeared intrinsically 
normal (fig. 1A). The initial sonogram showed the right kidney 
to be surrounded by a perinephric collection of a complex nature, 
having both cystic and solid qualities (fig. 18). 

Because patient refused exploratory surgery, a percutaneous 
diagnostic aspiration of the perinephric collection was per- 
formed under fluoroscopic guidance. Since the right kidney was 
displaced laterally from the spine, multiple puncture attempts 
were made medial to the kidney (fig. 14). These were all unsuc- 
cessful; no purulent fluid was obtained. A repeat sonogram 
showed the loculated fluid component of the perinephric col- 
lection to be lateral to the kidney and to the previous puncture 
sites (figs. 1C and 1D). 

The depth of the loculated fluid was measured, the skin site 
marked, and percutaneous puncture performed using an A-mode 
eee c PEE PRAE 
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transducer [8]. Purulent fluid containing gram-positive Staphy/o- 
coccus aureus was obtained on the first attempt. The docu- 
mentation of an abscess process convinced the patient to 
undergo elective surgical drainage. At surgery, the renal capsule 
was intact and a large perinephric inflammatory mass, with 
marked sclerosis and cicatrization extending from the diaphragm 
to the lower pole of the right kidney, was resected. Recovery 
was uneventful. 


+ 
Case 2 . 

A 53-year-old man had left flank pain and fever for a short 
period of time. Past history included recurrent urinary tract 
infections and renal calculi. Physical examination revealed left 
flank and costovertebral tenderness. The patient was suspected 
clinically of having acute pyelonephritis involving the left kidney; 
urine culture was positive for Escherichia coli The excretory 
urogram and nephrotomogram showed left renal calculi and 
evidence of bilateral chronic pyelonephritis with blunted calyces 
and minimally dilated ureters (fig. 2A). Although the left kidney 
was positioned somewhat laterally, this appeared unchanged 
from earlier studies and was attributed to previous abdominal 
surgery. Inspiratory and expiratory films were interpreted as 
showing normal renal mobility. 

Despite appropriate antibiotic therapy, the fever and flank 
pain persisted. Sonography revealed a definite perinephric cystic 
collection displacing the left kidney laterally (fig. 28). Aspi- 
ration was performed under fluoroscopic control, and thick pus 
was obtained. Immediate symptomatic relief occurred. The 
patient underwent surgical drainage of the left perinephric 
abscess 2 days later and made an uneventful recovery, 


Case 3 


A 29-year-old man was hospitalized because of a gunshot 
wound to the abdomen. Two weeks after debridement, a mild 
fever and mild to moderate right flank pain developed. Radio- 
graphs were unrevealing except for minimal caliectasis in the 
right kidney on the excretory urogram (fig. 34). Sonography 
showed a right perinephric fluid collection, and a perinephric 
abscess was diagnosed (fig. 38). Because of the minimal clinical 
findings, the patient was treated conservatively during the next 
2 weeks. A repeat sonogram at that time showed that the size 
of the perinephric collection had increased (fig. 3C). 

Percutaneous aspiration under ultrasound localization was 
performed, and 300 ml of purulent fluid was obtained. At 
surgury, a huge perinephric abscess was found from which 2 
liters of purulent fluid was drained. The cultures obtained at 
surgery were negative. However, anaerobic streptococcus was 
grown from the specimen obtained by percutaneous aspiration. 


Case 4 


A 33-year-old woman had a 3 month history of fever, weight 
loss, and severe anemia. Because of the persistent fever ( 39.4) 
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Fig. 1. —Case 1. A, Nephrotomogram showing lateral displacement of lower pole of right kidney. Multiple unsuccessful attempts at percutaneous 
aspiration under fluoroscopic control were made in region outlined by letter. B, Transverse sonogram in prone position showing anterior displacement of 


right kidney (RK) by posterior sonolucent collection (C). LK = left kidney, S = spine, post. = posterior. C, Repeat longitudinal sonogram in prone position 


showing large complex collection posterior to kidney with sonolucent area (C) and coarse echoes (E) due to chronic soft tissue inflammation. D, Longi- 


tudinal sonogram several centimeters lateral to fig. 1C showing large fluid pocket (C) and complex echo pattern (E) due to chronic inflammatory disease. 
Percutaneous aspiration of fluid pocket under ultrasound guidance revealed purulent fluid on first attempt. 


and progressive renal and hepatic failure, an open renal biopsy 
was performed revealing changes due to lupus nephritis. Steroid 
therapy was begun and the patient improved markedly. How- 
ever, 2 weeks after renal biopsy, her temperature spiked to 
39.4°C, and gram-negative cocci were cultured from blood. 

A renal sonogram revealed a large cystic collection inferior 
and medial to the left kidney, and a perinephric abscess was 
diagnosed (fig. 4A). An excretory urogram showed anterior 
bowing of the proximal left ureter and a decreased nephrogram 
in the lower pole of the left kidney which was displaced laterally 
(fig. 48). Percutaneous aspiration under ultrasound control 
yielded 70 mi of bloody purulent fluid. Anaerobic bacteroids 
were cultured from the specimen. At surgical drainage. 150 ml 
of bloody fluid was olstained. It was presumed that, following the 
open renal biopsy, a perirenal hematoma formed which 
subsequently became infected. 


Case 5 


The patient, a 17-year-old boy with a complex congenital 
heart lesion, had recently undergone surgical incision and drain- 
age of a large psoas abscess, probably due to a ruptured ap- 
pendix. A persistent low grade fever developed in the 
postoperative period. A sonogram revealed a right perinephric 
sonolucent collection (fig. 5). The fever was thought to be due 
to surgical contamination of the perinephric space with 
subsequent abscess development or to subacute bacterial 
endocarditis. 

Diagnostic percutaneous aspiration using ultrasound guidance 
yielded sterile clotted blood on two occasions. Therefore non- 
infected hematoma, probably due to manipulation during surgery, 
was diagnosed. The patient was treated with antibiotics for 
endocarditis and recovered. 
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Discussion 


Perinephric abscess is a poorly understood pathogenetic 
entity. Predisposing factors include previous urinary tract 
obstruction with infection, renal calculi, diabetes mellitus, 
skin infections, general debilitation, and chronic illness 
[2, 3]. In approximately 6% there are no predisposing 
factors [2]. Infection of the perinephric space is thought 
to arise from a previous renal cortical focus, frequently 
occult [9]. Spread to the perinephric space most likely 
occurs by either direct extension (i.e., rupture of the renal 
capsule into the perinephric space) or drainage via con- 
necting lymphatics and veins [10]. Because of the anatomy 
of the perinephric Space and the effect of gravity, an 
abscess collection will most likely be in a posterior or 
posterolateral location [6]. 





Fig. 2.— Case 2. A, Nephrotomogram showing bilateral residua of 
chronic pyelonephritis with scarring of left kidney and distortion 
of papillae. Lateral displacement of lower pole of left kidney considered 
unchanged from previous studies and attributed to previous surgery. &, 
Transverse section showing sonolucent collection (C) between jeft kidney 
(K) and spine (S). High gain study showed collection to be Cystic. 
Percutaneous aspiration revealed thick pus. 


Using gray scale sonography, it is particularly easy to 
document the presence of a perinephric collection. The 
sonolucent quality of a perinephric collection stands out 
in sharp contrast to the grainy acoustic texture of the renal 
parenchyma when proper settings of time gain compen- 
sation, output, and video display have been used [11]. in 
a long-standing perinephric abscess, a complex echo pat- 
tern may be seen due to echoes of low or moderate 
intensity arising in the chronic inflammatory tissue. 

Demonstration of a perinephric sonolucent collection 
in a patient with a fever of unknown origin is strongly 
suggestive of a perinephric abscess. However, other pos- 
sibilities include hematoma, urinoma, and, rarely, prominent 
perinephric fat. Prominent perinephric fat may be recog- 
nized by a symmetrical appearance when compared with 
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the opposite kidney. Differentiation between a hematoma, 
urinoma, or abscess on the basis of the sonographic image 
is often not possible. When in doubt, percutaneous aspi- 
ration provides a means of establishing a definitive 
diagnosis. 

Although the standard treatment of a known perinephric 
abscess is surgical incision and drainage, percutaneous 
aspiration is advantageous if surgery is not immediately 
possible or if conservative therapy is under consideration. 
The advantage in establishing a definite diagnosis by means 
of diagnostic percutaneous aspiration is illustrated in case 
5. The documentation of sterile clotted blood by aspiration 
provided a firm basis for successful conservative therapy 
and alleviated the necessity for surgery. In contrast, the 
need for surgical incision and drainage was unequivocally 
indicated through diagnostic percutaneous aspiration. of 
purulent fluid in case 3. 

Percutaneous @spiration of a suspected perinephric 
abscess is best performed using ultrasound guidance, as 
illustrated in case 1. In contrast to the fluoroscopic find- 


Fig. 3.— Case 3. A, Excretory urogram showing 
minimal caliectasis on right side with scattered over- 
lying gas attributed to feces and pneumotosis of colon. 
Bullet is lodged near anterior abdominal wall on right, 
and drain is present on left. B, Longitudinal sonogram 
showing elongated narrow sonolucent collection (C) 
posterior to kidney. C, Repeat study 2 weeks later 
showing markedly increased perinephric collection 
(C) displacing kidney anteriorly. 


ings, sonography showed the true anatomical location of 
the purulent component of the inflammatory mass and 
localized the optimal loculated fluid pocket for easy percu- 
taneous aspiration. Accurate depth measurement avoids 
the complication of inadvertent renal puncture or 
peritoneal contamination due to penetration through the 
retroperitoneal tissues into the abdominal cavity. The 
minimum needle size should be 19 gauge since a smaller 
needle may not allow aspiration of thick pus. 

Although it has been suggested that percutaneous 
aspiration of a perinephric abscess carries a risk of dis- 
semination of the infection [1, 4], this has not been our 
experience. All of our patients have done well following 
surgery. There have been no complications nor evidence 
of seeding along the needle tract. In fact, significant relief 
of pain was experienced by cases 2 and 3. 

Percutaneous aspiration also provides an ideal technique 
for obtaining material for culture. It is of particular value 
when an anaerobic organism is present, since cultures 
obtained during surgery may be negative, as illustrated in 
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Fig. 4. —Case 4. A, Longitudinal sonogram showing large sonolucent collection (C) inferior to kidney. Small portion of collection extends superiorly 
(c), posterior to kidney. Moderate hydronephrosis (h) is present. B, Excretory urogram showing laterally displaced left lower pole. Anterolateral bowing 
of left ureter is due to large inferior perinephric collection seen in fig. 4A. 
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antibiotic treatment of renal carbuncles [12]. 
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guidance permits rapid, definitive identification of an 
abscess. Cultures and stains of the aspirated fluid allows 
optimal documentation cf the organism and selection of 
subsequent antiobiotic therapy. 
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Computed tomography (CT) is effective in detecting 
intraabdominal abscesses. Loculations of fluid and extra- 
luminal gas are clearly localized in relation to other organs. 
Of 22 abscesses in this series, CT successfully detected 
20; comparative information with gallium, techneticum, 
and ultrasound scans is presented. In addition to localizing 
these collections, CT can be used to guide needle aspi- 
ration and drainage procedures. Three sizes of needles 
were used to aspirate specimens and/or provide drainage. 
This was accomplished successfully in 12 of 14 CT-guided 
procedures. 


Despite standard diagnostic tests and therapeutic regimes, 
mortality from intraabdominal abscesses remains high, 
ranging from 30% in treated cases to 8095—10095 in cases 
with undrained abscesses [1]. These high rates are attri- 
buted to delay in diagnosis and to failure and delay in 
achieving adequate drainage [1, 2]. Detection of intra- 
abdominal abscesses commonly rests on radiographic 
methods which have well known limitations [3-6]. Com- 
puted tomography (CT) provides unique information 
compared with other imaging methods. CT is cross-sec- 
tional, displaying all anatomic components. Three-dimen- 
sional reconstruction using information in contiguous 
anatomic planes is also possible. This paper summarizes 
our experience with CT in diagnosing and localizing intra- 
abdominalabscesses and explains a method of CT aspiration 
of abscesses. 
Diagnosis and Localization 


Case Material and Method 


A*Delta body scanner (Ohio Nuclear) was used in this 
study; technical details have been reported elsewhere [7]. 
If the suspected pathology was in the liver or kidneys 
intravenous contrast was given: 100 ml bolus of 60% 
diatriazoate for liver and a 50 ml bolus for kidney. The 
series included 26 patients referred for evaluation of pos- 
sible intraabdominal abscesses between November 1974 
and March 1976. Seventeen had proven intraabdominal 
abscess, the majority in the upper abdomen (table 1). 
Another nine patients did not have abscesses but had other 
abnormalities (table 2). No selection of patients was at- 
tempted; all were strongly suspected by their physicians 
of having abscess. 


CT Findings 


CT successfully imaged abscesses containing fluid 
and/or gas. Of the 22 abscesses in 17 patients, CT 
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detected 20 and accurately localized them in relation to 
the diaphragm, kidneys, liver, and retroperitoneum. 

Six of the 22 abscesses contained gas which was readily 
demonstrated on the scans. Four of the six also had gas 
visible on preliminary radiographs, but CT confirmed that 
it was extraluminal (fig. 1). In one case, a tomogram 
demonstrated only poorly defined gas in a soft tissue mass, 
while CT clearly showed a large abscess with an air-fluid 
level (fig. 2). 

In another patient, a 68-year-old man (case 1), CT suc- 
cessfully demonstrated gas around an infected aortic graft 
when all other diagnostic tests were negative. He had 
been transferred from a local hospital because of severe 
hypotension due to suspected rupture of an abdominal 
aortic aneurysm. During emergency laparotomy the 
aneurysm was unroofed and a Dacron bypass graft in- 
serted. The patient became febrile 1 week after surgery. 
Several diagnostic studies including plain radiographs, 
tomograms, and gallium scan were negative. CT demon- 
strated multiple small gas pockets within the aortic region 
(fig. 3). 

Despite a presumptive diagnosis of infected Dacron 
graft, the patient was discharged because of his stable 
condition. Three months later he developed acute abdom- 
inal symptoms. At surgery an infected graft was found and 
removed, an aortoduodenal fistula was resected, and mul- 
tiple abscess collections were drained. A left axillofemora! 
bypass graft was performed following resection of the 
infected graft. 

CT displayed both intrahepatic and subdiaphragmatic 
abscesses well. Large subdiaphragmatic abscesses had 
semilunar configurations of fluid density and sometimes 
contained gas (fig. 4A). On the right side, these abscesses 
separated the liver from the costal margin. On the left, a 
subdiaphragmatic abscess appeared as a fluid density 
separate from the fundus of the stomach (fig. 48). Smaller 
subdiaphragmatic abscesses were round or ovoid and lay 
adjacent to the costal margins (see fig. 10A). Intrahepatic 
abscesses were round and could be localized in the right 
or left lobe of the liver by using the falciform ligament for 
reference (figs. 5 and 6). 

The attenuation numbers of these abscesses ranged 
from 2 to 25 units; differentiation from neoplasms was 
not difficult, since attenuation numbers of neoplasms are 
approximately 30—40 units. Differentiation from liver cysts 
and old hematoma was not possible in two cases on the 
basis of attenuation numbers alone; successful aspirations 
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Other Studies 





Gallium negative 
day 7 


Gallium positive 
day 7 


Gallium positive day 7; 
liver-lung scan 
positive 

Gallium positive 
day 6 


Upper Gl showed 
abscess cavity 


Two gallium scans 
negative; urogram 
showed pelvic mass 


Gallium positive day 5; 
bilateral abscess 
formation 


Gallium positive day 6; 
liver-lung scan 
normal 


Ultrasound biopsy 
yielded necrotic 
material 


Liver-lung scan positive 
for metastases or 
abscess; angiogram 
negative; ultrasound 
showed pseudocyst 
of pancreas 


Plain film positive 
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TABLE 1 
Patients with Abscesses 
Case Attenuation Aspiration 
No CT Results No Method Organisms 
eat cine at a A 8 od ra a gato ee ener tact 
1... . Retroperitoneal bleeding; 
gas around aorta 
(infected graft) 20-32 
* 
2.... Psoas abscess 10 1 B Peptostreptococcus 
Psoas abscess g 2f Bacteroides fragilis 
3.... Subphrenic abscess O 2 E. coli, Proteus mirabilis, 
Clostridia perfringens, 
° Aerobacter 
Intrahepatic abscess 2 2 
4.... intrahepatic abscess 9-15 3 E. coli, Proteus mirabilis, 
Enterococcus 
5.... Subcapsular air and fluid 12-15 1 Negative 
6.... intrahepatic abscess 12-18 2 a Streptococcus 
7.... Loculated fluid or abscess 18 
8.... Perihepatic abscess 11 1 E. coli 
9. ... Inflammatory mass right 
lower quadrant, 
5 x 5 cm, cystic 35-50 
10... Perinephric abscess right 
kidney; polycystic 
11.... Abscess posterior 
right lobe liver 8-12 2 E. coli 
12.. Abscess adjacent to 
right kidney 2-16 E. coli 
I3. Abscess or 
mucinous tumor 9 1 Failed 
14.. Abscess of liver 24 
Paus Perinephric and 
intrarenal abscess 30-40 E. coli 
16.. Pelvic abscess 18-35 P 
123. Subdiaphragmatic abscess 10-14 3 Failed 
” Data lost. 
+ As guide. 


TT T m i nn 


Final Diagnosis 


ad 


Infected graft and 
multiple abscesses 

Psoas abscess 

Psoas abscess 

Right subdiaphrag- 
matic abscess 


intrahepatic abscess 


Intrahepatic abscess 


Subdiaphragmatic 
abscess 
Intrahepatic abscess 
Abscess adjacent to 
gastroesophageal 
junction 
Subdiaphragmatic 
abscess; peritonitis 


Pelvic abscess 


Infected cyst, left; 
bilateral peri- 
nephritis; abscess 


Hepatic abscess 


Abscess 


Probable abscess 
draining sinus; 
Proteus mirabilis 

Perihepatic abscess 


Perirenal and 
intrarenal abscess 

Pelvic abscess 

Subdiaphragmatic 
abscess 





resulted in the correct diagnosis. 

The detection of berinephric and intrarenal abscesses 
was only partially successful in our series since the two 
abscesses missed were in the kidney region. One was 


intrarenal and one perinephric, both in the same patient 
with polycystic kidney disease. Perinephric abscesses 
showed a soft tissue density behind the kidney, and in one 
case the kidney was displaced anteriorly (fig. 7). The at- 
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TABLE 2 


Patients with Other Abnormalities 


EROR OMNEM EPI MAP TE MM ME RPRRIIIRARRR IRAE ODIUM 





Attenuation Aspiration 

CT Results No Method 
Pseudocyst; ascites. .. 2... 15; 8 
Ascites, lymph node mass... 4 ] 

e 

Cyst of liver.) ooo. - 12 1 
Hematoma of liver...... . 12 
Loculated fluid... a. 5-9 1 
Abscess or cyst in pancreas... 9 
Ascites..... 2 2 2 o L. 12 
Endometrioma or abscess... 15 T 
Hematoma in splenic bed... .. 38 1 


tenuation numbers in this case ranged from 30 to 40 units. 
One intrarenal abscess demonstrated multiple pockets of 
gas within the kidney (fig. 1). 

In addition, individual abscesses were imaged in the 
psoas region (see fig. 9A), pelvis, mesentery, and peri- 
aortic region (fig. 38). The details of these cases are in 
table 1. 


Gallium, Technetium, and Ultrasound Findings 


The results of the gallium and liver-lung scans are sum- 
marized in table 3. There were three false negative gallium 
scans. In the patient with the infected aortic graft (case 1), 
the gallium scan was interpreted as normal. Perhaps his 


Culture 
Results Other Studies Final Diagnosis 
Ultrasound showed . Pseudocyst 
pseudocyst 
Negative Ultrasound showed Ascites 
4X6cmlymph- 
oma 
Negative a Cyst 
Negative Liver-lung scan Old hematoma 
positive 
Failed * Transudate in splenic 
bed 
Cyst in parapancreatic 
area 
Ascites 
AM Endometrioma 
Negative Hematoma 
(old blood) 


Fig. 1. — Case 15. A, Conventional tomogram showing well defined 
pocket of gas within ieft kidney. B. Multiple pockets of gas in left 
kidney, representing intrarenal and subcapsular abscesses (arrows 





previous surgery was responsible for increased counts 
obscuring the inflammatory focus. The other two false 
negative studies occurred in a patient with an inflammatory 
mass adjacent to the bowel secondary to Crohn's disease. 
The patient had two separate gallium scans, both inter- 
preted as normal. On the other hand, the gallium scan was 
positive in one case in which CT failed to detect perinephric 
and intrarenal abscesses (case 10). 

Liver-lung scans correctly detected subdiaphragmatic 
abscesses in three cases. A fourth patient with intrahepatic 
abscess had a negative liver-lung scanesln two of these four 
cases an abnormality was detected but could not be 
specifically diagnosed on the basis of the filling defects. 
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Ultrasound examination was performed in only two 
patients with abscesses. In one case liver abscess was 
incorrectly described as a pseudocyst of the pancreas. In 
the other, a large abscess cavity was correctly identified 
as cystic; the presence of gas within the cavity was, of 
course, not demonstrated. 


Other Abnormalities 


In addition to the 17 patients with abscesses, nine 
patients had other lesions (table 2). While all these abnor- 
malities were demonstrated on CT, the specific diagnosis 
was not always possible. Most appeared as fluid densities 
and were indistinguishable from abscesses on the basis of 
CT alone. Pseudocysts, liver cysts, hematomas, endo- 
metrioma, and seromas had attenuation numbers in à 
range similar to that of purulent material. The correct 
diagnosis was dependent on correlation with clinical 
information or results of an aspiration procedure. 

Included in this latter group were three patients with 
hematomas who had interesting attenuation numbers. 
These varied inversely with the age of the hematoma: 3 
days, 35-45 units; 3 weeks, 20-32 units; 2 months, 
12—18 units. This trend probably reflects the breakdown 
of blood products and the influx of body fluids. 


Aspiration and Drainage 


Aspiration procedures (fig. 8) are performed im- 
mediately after localization of the abscess and consultation 
with the clinician. The tentative entry point is chosen from 





Fig. 2 — Case 12. A, Tomogram showing poorly defined gas pockets 
within soft tissue mass (arrows). B, CT scan clearly showing ai fluid 
level within cystic mass (arrow); abscess drained surgically 


the scan in which the abscess is best visualized. A metal 
marker is taped at that point and a scan taken. If the entry 
point appears suitable, one of the following aspiration 
methods can be used. 


Methods 


1. Aspiration for cultures. The skin is prepared with a 
betadine scrub and infiltrated with 195 xylocaine. An 18 
gauge disposable needle is introduced and advanced to 
the inner surface cavity. The scan is repeated to check the 
position of the guide needle. Necessary adjustments are 
made until the guide needle is directed toward the area of 
pathology. Then a 22 gauge needle is inserted through the 
18 gauge needle using sequential scans to check the posi- 
tion. If properly placed, aspiration of material for culture 
is accomplished. Contrast material may be injected into 
the cavity if desired for plain films. This method is only 
suitable for obtaining thin purulent material for culture, 
not for thick material. The risk of intraabdominal contam- 
ination and other complications is minimal because of the 
small caliber of the needle and accuracy of placement. 


2. Aspiration and limited drainage. The skin is prepared 
with betadine and local anesthesia is administered. A Teflon 
sheath 18 gauge needle is advanced into the abdominal 
wall toward the suspected abscess. A scan is taken to 
check the position of the needle and adjustments are made 
if necessary. Then the needle is advanced and rescans are 
taken until the tip is seen within the lesion. Respiration iS 
suspended during any adjustment of the needle. After 
placement, the metal stylette is removed and the Teflon 
sheath left in place. 

Occasionally closed aspiration by this catheter may 
afford resolution of the abscess. If this Teflon catheter 
becomes occluded, it can serve as a guide for open surgical 
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Fig 3. Case 1. A, Gallium scan at 1 week interpreted as : ive 
B, CT scan showing gas in area of aorta (arrow) Aortic ¢ 


$ 


c grah later 
removed because of infection. 


XS 
ELM 


De 


iv 5. 


£88 with 
semilunar configuration (arrows) Containing gas arrowhead) B, 


Fig. 4.-.Case 5 A, Large right subdiaphragmatic 





Semilunar collection of fluid beneath left diaphragm 
subdiaphragmatic abscess (arrows) 


in 
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Fig. 5. Case 11. Intrahepatic abscess in posterior portion of right 
lobe of liver appears as area of decreased attenuation compared to normal 


liver (arrow). 
* 





Fig. 6. — Case 6. Area of decreased attenuation within left lobe of liver 
representing abscess (arrow) which was later drained surgically 


drainage. This needle and catheter are suited for obtaining 
thick purulent material and can provide drainage for small 
abscesses. Possible complications include spillage of puru- 
lent material into the abdominal cavity or inadvertent 
drainage to blood vessels or abdominal organs. 


3. Aspiration and definitive drainage. After preparation 
as above, preliminary method 1 aspiration is carried out 
before placement of the large bore tube. Measurement of 
the depth into the lesion is made from a small-gauge needle 
as well as on the scan. A no. 14 French Foley catheter with 
balloon on the trocar is advanced at the angle and to the 
depth as determined by method 1. The trocar cannot be 
inserted and scanned as in method 2. because the large 
trocar cannot be supported by subcutaneous tissue. When 
purulent material is *%btained, the balloon Is inflated and 
the catheter connected for drainage. 

While use of method 3 can result in definitive cure, the 





Fig. 7. —Case 15. Perinephric collection displacing left kidney from 
renal bed (arrow). 


TABLE 3 


Results of Scans for Abscess Detection 


E Ai AL SM AT na iim m lt e arie 











Scanning Method Correct False Negative Fotal 
or cack 4 Sei ore he Oe bE 20 2 22 
Galliis o sch aw 95135 6 3 9 
Technetium... T" 3 1 4 
Ultrasound...........- 1 1 2 


arenae m a a a T aae a m iar TES rre run emt 


potential complications are more dangerous. For such a 
procedure the abscess must be immediately adjacent to 
the abdominal wall to lessen peritoneal contamination and 
to avoid damage to blood vessels and organs. We have 
used this procedure on two patients, one successfully 
(see later). 

Performance of the aspiration procedures causes some 
minor scheduling difficulties. Methods 1 and 2 require 
approximately 30 min additional scanning time, but con- 
sidering the benefit derived from a specific bacteriologic 
diagnosis and definite localization, this inconvenience is 
considered insignificant. 

The method of aspiration was chosen according to 
clinical need. When the only need was for a culture speci- 
men, method 1 was used. When purulent material was 
thick or a catheter guide was desired, method 2 was used. 
In only one case, an inoperable patient, was a drainage 
procedure performed by method 3. We are still evaluating 
this technique in a group of inoperable patients prior to 
recommending its general use. 


Representative Case Reports 


Case 2. A 23-year-old man with stage IV Hodgkin's disease, 
treated with chemotherapy and radiotherapy, was admitted 
because of shaking chills and elevated temperature. A plain ab- 
dominal radiograph revealed an air-fluid level near the left psoas 
muscle suggesting an abscess. A CT-guided aspiration (method 
1) was performed, and purulent material was obtained for cul- 
ture (fig. 9). Despite antibiotics, his fever continued. No abscess 
could be found at laparotomy. Antibiotics were continued 
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"m Fig. 8. —Instruments used in 
methods 1-3. 4 18 gauge dispos- 
able needle used as guidance can- 
nula for long 22 gauge spina! needle. 
//, 18 gauge Teflon-sheathed spleno- 

c] portogram needle. // Trocar with 

uod polyvinyl balloon-tipped Foley no. 

0] 14 French catheter. 























VAR Imi 





2 showing small pocket of gas (sma// arrow) in psoas area 
ee adjacent to spine suspected of being abscess Large arrow 
5 points to 22 gauge needle being positioned (method 1j 


Dx B, Radiograph of abdomen showing Renografin previously 
: injected into abscess cavity 


2 Fig 9 Case 2 A, CT scan in lateral decubitus position 
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postoperatively and he was discharged. 

The patient had continued fever for several months despite 
antibiotics, and was readmitted because of suspected intraab- 
dominal abscess. A repeat scan demonstrated an abscess in the 
left psoas area larger than on the previous examination. Aspi- 
ration (method 2) was used to place an 18 gauge Teflon plastic 
catheter. At surgery the catheter was used as a guide which 
enabled drainage of the abscess. 


Case 3. A 45-year-old man with pancreatic carcinoma diag- 
nosed by laparotomy was admitted 3 months after surgery 
because of fever, chills, anorexia, and elevated amylase level. 
Blood cultures were positive. A ??" Tc scan showed focal areas of 
deceased activity in the lateral right lobe of the iver. After dem- 
onstration of the abscess by CT, it was aspirated using method 
2 The catheter was left in the cavity (fig. 10) but later occluded. 
At surgery, right subdiaphragmatic and intrahepatic abscesses 
were drained. 

After surgery, his temperature remained elevated. A gallium 
scan demonstrated increased uptake in the right upper quadrant; 
the uptake was secondary to the surgical drainage wound and 
recurrent abscess. CT demonstrated a new area of decreased 
activity adjacent to the surgical drain (fig. 10C). A Teflon catheter 
was placed in this abscess cavity by method 2. The intrahepatic 
abscess was drained operatively. The patient continued to 
deteriorate and died 1 month later. 


Case 4 [8]. A 68-year-old white man with diabetes underwent 
herniorrhaphy and became hypotensive; acute renal failure 
developed and he was transferred to the Cleveland Clinic. On 
admission he had an open draining wound in the right inguinal 
region. Several days later pulmonary edema, septic shock hypo- 
tension, and tachycardia developed. CT demonstrated a large 
area of decreased density in the right lobe of the liver (fig. 114). 
Under CT guidance, method 1 was used to aspirate a specimen of 
sanguinous purulent material. A no. 14 French Foley catheter 
with balloon on the trocar was introduced beneath the right 
costal margin into the abscess cavity, and Renografin was 
injected (figs. 118 and TIC}: 

After drainage of 900 ml of purulent material from the 
catheter, the patient became afebrile. The catheter was left in 
place for 14 days; then a mushroom catheter was placed through 
the fistula tract. The patient was discharged 1 week later. 


Results of CT-guided Aspiration 


Considering that this was early in our experience, SUC- 
cess of aspiration procedures seemed excellent. Of nine 
attempted aspirations by methods 1 and 2, eight were 
successful. Method 3 was attempted twice and was suc- 
cessful once. The abortive attempt was ended at an early 
stage when the Foley catheter mushroomed in the 
subcutaneous tissue and would not follow the trocar tip. 

There were no complications in any of these aspiration 
procedures. In no case was there evidence of spread of the 
infection or other adverse results. Of five attempted 
aspirations of the other fluid cavities, such as the liver 
cyst and old hematpmas, four were successful. 





Fig. 10.— Case 3 A, Small, well encapsulated subdiaphragmatic ab- 
scess (arrow). B. Tetion-sheathed needle guided into abscess cavity 
{method 2). Contrast (Renografin) has been injected C, Small intrahepatic 
abscess (small arrow). Surgical drain in place (large arrow). 
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Conclusions 


Although numbers are small, our findings suggest that 
CT is of great value in detecting intraabdominal abscesses. 
The scanner can show gas in a cross-sectional slice, local- 
izing it in relation to the gastrointestinal tract and thereby 
establishing it as extraluminal. Furthermore, it is the only 
means of detecting small pockets of gas (case 1). This is 
not surprising since CT can detect a 2% density difference. 
It may therefore be possible to detect minute amounts of 
gas produced by pyogenic organisms at an earlier stage 
than by more conventional means. 

Fluid collections of purulent material are well shown in 
cross-sectional images. The direct visualization of the 
costophrenic angles, diaphragms, costal margins, and 
solid parenchymal organs greatly facilitates the planning 
of drainage procedures whether Dy surgical or 
percutaneous methods. 

CT-guided aspiration has proved accurate in obtaining 
specimens and performing limited drainage procedures. 
Potential use of CT-guided methods may permit percu- 
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Fig. 11 = Case 4 A, Large intrahepatic abscess in anterior portion 
of right lobe of fiver appears as decreased attenuation &. Contrast 
injected through no 14 French balloon Foley catheter émethocd 3j 
C. Radiograph showing Foley catheter draining large intrahepatic 
abscess. (Reprinted with permission fram Bi 





taneous definitive drainage in superficially located 
intraabdominal abscesses. 

There are several disadvantages of CT. While the 
scanner can accurately detect fluid collections, it cannot 
distinguish exudates from transudates, cysts, or old hema- 
tomas. Moreover, because the apparatus is not portable, 
patients must be sufficiently stable for transportation to 
the radiology department. Finally, the overall cost of a 
CT unit is quite high. 
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Non-Hodgkin's Lymphoma with Lung Lesion 


v 

This 59-year-old female, asymptomatic except for a com- 
plaint of enlarging, painless lumps in both axillae and in 
the left neck for 3 months, was admitted to the Kaiser 
Foundation Hospital in Los Angeles with a presumptive 
diagnosis of malignant lymphoma. Admission postero- 
anterior chest radiograph (see above) revealed an irregular 
1 cm nodule in the right lower lung. The minimal peripheral 
change in the right upper lobe is consistent with scarring 
from an old inflammatory process. Tomography confirmed 
the absence of visible calcium or cavitation within the 
nodule in the right lower lobe (fig. 1). No hilar or media- 
stinal adenopathy was visible on other tomographic views. 
Multiple routine chest radiographs taken from 2^ to 10 
years prior to the present admission were reviewed and 
regarded as normal. 

Physical examination was negative except for the 
presence of discrete, slightly enlarged nodes in the right 





axilla and a large matted mass of nodes in the left axilla: 
there were also two mobile 1 cm lymph nodes palpable 
in the upper left cervical chain. Laboratory studies were 
unremarkable. Fiberoptic bronchoscopy with bronchial 
brush biopsy and saline washings for cytologic examination 
was negative. Excisional biopsy of the left axillary lymph 
nodes was performed, resulting in a diagnosis of poorly 
differentiated lymphocytic lymphoma, diffuse histologic 
type. A lymphogram (fig. 2) was interpreted as positive 
for bilateral lymphomatous involvement of the periaortic 
and iliac nodes. 

Because the right lower lobe lung lesion had developed 
within the past 275 years, the possibility of stage IV 
malignant lymphoma (i.e., with parenchymal lung involve- 
ment) was entertained. To confirm or rule out this possi- 
bility, a percutaneous needle aspiration biopsy of the lung 
nodule was performed under image amplification fluoro- 


This is the first in a bimonthly series of case reports edited by A. Robert Kagan and Richard J. Steckel (Southern California Permanente Medical Group 
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scopy. The biopsy was negative for tumor, but it revealed 
spherular organisms with morphologic features diagnostic 
of Cryptococcus neoformans (fig. 3). Accordingly, the 
patient was placed on intravenous amphotericin therapy 
before initiation of multiple-agent chemotherapy for stage 
Il! non-Hodgkin's lymphoma. 


Comment 


In malignant lymphoma (Hodgkin's and non-Hodgkin's 
types), the choice of initial mode of treatment is a crucial 
one. Stage IHA (see table 1) non-Hodgkin's lymphoma is 
now treated at various centers by "total" nodal irradiation 
and/or chemotherapy. A patient with stage IVA disease is 
usually treated by chemotherapy alone. Complicating in- 
fections which often contribute to morbidity and mortality 
are not infrequently facilitated or exacerbated by the 
vigorous therapeutic program required for the malignancy. 

It is not rare for patients with untreated non-Hodgkin's 
lymphoma to present with one or more pulmonary 
(lymphomatous) infiltrates or nodules [2], but in the 
absence of mediastinal-hilar adenopathy, lung involvement 
is unusual: direct histologic confirmation is essential [1, 3]. 
In fact, as illustrated by the present case, an optional 
treatment decision based upon the presence of a radiologic 

Fig. 1. — Tomogram confirming absence of visible calcium or cavitation abnormality in the lung which is consistent with tumor 
uan modale: would be difficult to justify in most patients without 








Fig 2. — A, Lymphogram showing generally enlarged foamy” nodes consistent with lymphoma. B, Detail of involved paraaortic nodes. 
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Fig. 3. —High power photomicrograph of cryptococcal organisms in 
pulmonary parenchyma. 


histologic confirmation [4-7]. Workup for fungus infec- 
tion, including sputum examination and serologic studies 
when appropriate, should also be entertained, but biopsy 
will usually still be required. 

Even in the presence of known abdominal visceral 
disease in a patient who otherwise appears well, compli- 
cating infectious lung disease which might be exacerbated 
by therapy must be ruled out [8]. Cryptococcosis, usually 
the meningeal form, is a not infrequent infectious compli- 
cation of lymphoma; however, most cases appear during 
or following intensive therapy for the tumor using steroids 
or other immunosuppressive agents. When in the lung, 
cryptococcosis may appear radiographically as a nodule, 
often in a lower lobe (as in this case), or as a pneumonic 
infiltrate. The differential diagnosis of the pulmonary lesion 
might also have included a second primary tumor (pul- 
monary carcinoma or bronchial adenoma), coccidioido- 
mycosis (particularly in the southwestern United States), 
tuberculosis, histoplasmosis, aspergillosis, or nocardiosis. 
The negative earlier chest films ruled out pulmonary 
hamartoma and other more indolent nodular lesions. 

Most clinicians recognize that non-Hodgkin's lymphoma 
is not usually a localized disease at first presentation (as is 
often true with Hodgkin's disease); consequently they may 
be more apt to assume that any pulmonary radiologic 
abnormality is part of the malignant process. Appropriately, 


TABLE 1 
Staging of Non-Hodgkin’s Lymphoma 











Stage Areas Involved 





————————————— ÀH— 





Single lymphatic or nonlymphatic 

region 

H.. ...... Multiple lymphatic or nonlymphatic 

regions on one side of diaphragm 

Lymphatic regions on both sides of 

diaphragm* 

IV......... Disseminated disease; involvement 
of lung, liver or bone marrow, 
including involvement of a single 

. extranodal site or nonlymphatic 
organ plus a remote lymphatic 
region 





Note. — From [1]. Designation of A or B after the stage 
indicates absence or presence of systemic symptoms. 
respectively. 

"Local tumor extension to an adjacen| nonlymphatic organ 
in continuity with involved nodes is not regarded as dis. 
seminated (stage IV) disease. 


a pulmonary aspiration needle biopsy was performed in 
this patient and revealed cryptococcosis, which in turn 
prompted the initiation of antimycotic therapy [9]. A 
patient with stage Ill non-Hodgkin's lymphoma at presenta- 
tion and diffuse histology is likely to be treated with 
multiple-agent chemotherapy (including prednisone, 100 
mg/m^ daily) as at least part of the primary management. 
Since combination chemotherapy (and extensive radio- 
therapy) may depress the immune response and in this 
patient could have led to fatal disseminated cryptococcosis, 
antifungal coverage was an essential component of the 
primary treatment program. 
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Angiographic Characteristics of Esophageal Leiomyoma 


YORAM BEN-MENACHEM,! MOHAMMED AKHTAR,? JAMES H. DUKE, JR. 
AND BERYL L. HARBERG? 


Introduction 


e 
Angiography is not routinely used in the diagnosis of 
esophageal leiomyoma. A literature search revealed only 
two cases in which the diagnosis of esophageal leiomyoma 
was assisted by angiography [1]. This report presents two 
additional cases and discusses the angiographic and 
histopathologic findings. 


Case Reports 
Case 1 


B. T., a 54-year-old female with a 6 month history of mild 
dysphagia and retrosternal discomfort, was admitted after a 
barium study elsewhere revealed an upper esophagea! mass. 
Physical examination and all routine laboratory investigations on 
admission were within normal limits. 

Barium study (figs. 1A and 18) revealed a submucosal mass 
lesion in the posterior wall of the proximal esophagus. The lesion 
was smooth, moved freely with peristalsis, and did not disturb 
the passage of barium. On angiography (fig. 1C) the lesion was 
grossly hypovascular, deriving its only blood supply from an 
esophageal branch of the proximal descending thoracic aorta. 
The diameter of the vessel supplying this area was slightly greater 
than normal. 

The pathologic specimen was a 1.5 X 1.0 cm firm circum- 
scribed mass with a greyish white, whorled cut surface. Micro- 
scopically the tumor was composed of whorls of spindie-shaped 
smooth muscle cells typical of leiomyoma. Scattered thin-walled 
blood vessels were present within the tumor substance. 


+ 
Case 2 


B. A., a 49-year-old female with a prolonged history of esopha- 
geal regurgitation, was admitted after an upper gastrointestinal 
study elsewhere revealed a large epiphrenic diverticulum and a 
suspected adjacent soft tissue tumor. Physical examination and 
all routine laboratory investigations on admission were within 
normal limits. 

Upper gastrointestinal study (fig. 2A) confirmed the presence 
of a large epiphrenic diverticulum, accompanied by a round 
tumor. Thoracic aortography (fig. 28) failed to demonstrate 
blood supply to the tumor from the descending thoracic aorta. 
Selective left gastric angiography (fig. 2C) showed the tumor to 
be grossly hypovascular, deriving its blood supply only from a 
small esophageal branch of the left gastric artery. 

The pathologic specimen was a 5 cm well circumscribed firm 
mass with a greyish white, somewhat bulging cut surface. At- 
tached to the tumor was a 3 cm saclike structure composed of a 
yellow tan mucosal lining and a muscular wall. Microscopically 





the tumor was composed of whorls of spindle-shaped smooth 
muscle cells with uniform ovoid nuclei. Although there were 
several thin-walled dilated blood vessels in the loose alveolar 
tissue surrounding the mass, only a few inconspicuous blood 
vessels were identified within the tumor. The saclike diverticulum 
was composed,of squamous epithelium, lamina propria, and a 
muscular layer. 


Discussion 


Esophageal leiomyomas are fairly uncommon, consti- 
tuting less than 10% of gastrointestinal leiomyomas in 
clinical series [1]. Among 1,700 patients with esophageal 
tumors, Nahum et al. [2] found only 0.3% to be benign 
leiomyomas. Autopsy material statistics vary from 
0.087%-0.14% [3] to as high as 5.1% in a series specif- 
ically directed toward conditions involving the esophagus 
[4]. 

In two clinical series [1, 3], the distribution of esophageal 
leiomyoma was 50%-—55% in the distal esophagus, 
7%-11% in the proximal esophagus, and the remainder in 
the middle esophagus. Postlethwait and Musser [4] list 
82% of leiomyomas in their series in the distal esophagus, 
18% in the mid-esophagus, and none in the proximal 
esophagus. 

Epiphrenic diverticula are uncommon, and their as- 
sociation with leiomyoma is not frequently observed. 
When this combination does occur, it could interfere with 
the preoperative diagnosis of an adjacent leiomyoma 
[1, 3]. 

In contrast to benign leiomyomas of the gastrointestinal 
tract below the diaphragm, which are almost invariably 
hypervascular [5], the tumors reported here were grossly 
hypovascular and their feeding arteries were of normal or 
only slightly increased diameter. To date, only two other 
leiomyomas have been studied angiographically [1]: both 
were hypovascular. The reason for the difference in the 
vascular pattern between leiomyomas of the esophagus 
and those below the diaphragm, despite their anatomic and 
microscopic similarity, is not clear. 

Barium study remains the method of choice for the 
diagnosis of esophageal leiomyoma, followed by endoscopy 
and biopsy. Angiography should be considered only if the 
diagnosis was not established and if the possibility of an 
aneurysm or a vascular malformation must be ruled out 
prior to surgery. 


Received September 15, 1976. accepted after revision November 23, 1976. 
' Department of Diagnostic Radiology, University of Texas Medical School, Hermann Hospital, Houston, Texas 77030. Address reprint requests to 


Y. Ben-Menachem. 


? Department of Pathology, University of Texas Medical School, Hermann Hospital, Houston, Texas 77030. 
Department of Surgery, University of Texas Medical School, Hermann Hospital, Houston, Texas 77030. 


3 


Am J Roentgenol 128:479-482, March 1977 


* 





480 CASE REPORTS 





Qu > 
(y Fig. 1. — Case 1. Leiomyoma of proximal esophagus. Barium study at 
pr completion of angiography showing smooth submucosal mass lesion in 
du posterior wall of proximal esophagus (arrows). Lesion moves freely 
c 2 downward (A) and upward (B) with esophageal peristalsis with no 
|. ge disturbance of barium passage. Vascular catheters seen in aorta (AO) 
| and azygous vein (AZ). C, Thoracic aortogram, right oblique view, 
(s showing tortuous, minimally prominent upper esophageal arteries 
; Du supplying grossly hypovascular tumor (arrows). 
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Fig. 2.— Case 2. Leiomyoma of distal esophagus. A, Barium study 
showing soft tissue mass (arrows) near large epiphrenic diverticulum. 
Mass could not be separated from esophagus or diverticulum on any 
position during examination. B, Thoracic aortogram showing no evidence 
that tumor (arrows) derives any blood supply from descending thoracic 
aorta. C, Selective left gastric angiogram showing esophageal branches 
of left gastric artery primarily supplying esophagus and diverticulum. 
Leiomyoma receives very poor supply from one esophagea! branch and 
iS grossly hypovascular. 
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Aberrant Position of Central Venous Catheter Introduced via 
Internal Jugular Vein 


x CARL-OLOF OVENFORS! AND ZAREH J. OUNJIAN! 


It is of great importance to confirm the position of an 
indwelling central venous catheter by radiologic methods. 
Earlier reported complications from improper positioning 
of such catheters include pneumothorax, subcutaneous 
emphysema, arteriovenous fistula, and hydrothorax 
[1-5]. Perforation of the pericardium with hemoperi- 
cardium and cardiac tamponade either secondary to 
internal perforation of the myocardium or via a false 
channel through the mediastinum into the pericardial 
sac has been described [1-5]. 

We have recently noted an unusual position of such a 
catheter which was initially misinterpreted as being located 
in the pericardial sac. This unusual location does not seem 
to have been previously discussed and is of practical 
interest from a differential diagnostic point of view. 


Case Report 


A 51-year-old male with severe liver disease required central 
venous monitoring. A catheter was passed percutaneously via 
the left internal jugular vein with no difficulty. There was good 
return of venous blood at aspiration. A portable anteroposterior 
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Fig. 1.—A, Radiopaque catheter outlining left cardiac silhouette Initially 
intrapericardial location of catheter suspected. & and C, Anteroposterior 
and left anterior oblique projections after injection. of contrast 
medium through indwelling catheter. Left pericardiophrenic vein which 
closely follows posterior left cardiac border is opacified. At diaphragm, 
vein divides into two branches draining diaphragmatic surface of 
pericardium and diaphragm. 


483 


chest x-ray obtained to confirm the position of the catheter 
showed it outlining the left cardiac silhouette (fig. 1A). 

A diagnosis of intrapericardial location of the catheter was 
considered although made less likely in view of good return 
of venous blood, lack of mediastinal widening on the chest film, 
and lack of clinical findings consistent with tamponade. Contrast 
medium (5 ml 60% Renografin) was injected under fluoroscopic 
control, which clearly demonstrated that the catheter was 
located in the left pericardiophrenic vein (figs. 18 and 1C}. The 
catheter was then withdrawn during fluoroscopy into the left 
innominate vein and left in place. 


Discussion 


Reference to the pericardiophrenic vein is scant in the 
literature. The orifice of the left pericardiophrenic vein is 
located in the left innominate vein just opposite to the 
entrance of the left jugular. Thus inadvertent catheter- 
ization of the left pericardiophrenic vein should be a simple 
matter. Surprisingly, this has not been reported before 
to our knowledge. The right pericardiophrenic vein enters 
the right innominate more proximally and is probably more 
difficult for the catheter to enter. The orifices of the 
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internal mammary vein and the left highest intercostals 
are located in the floor of the left innominate anteriorly 
and posteriorly, respectively [6, 7]. 

The clinica! significance of the pericardiophrenic vein 
as a collateral pathway in superior vena caval obstruction 
has been reported [8]. There is also experimental support 
from a study involving ligation of multiple intrathoracic 
veins [9]. More direct clinical correlative evidence is 
noted in an additional case of ours. The young woman had 
malignant fibrous histiocytoma of the mediastinum and 
obstruction of the left innominate vein. A venogram clearly 
demonstrated the pericardiophrenic vein outlining the 
left heart border (fig. 2). 

We have not been able to find a published report of 
inadvertent positioning of a central venous catheter in a 
pericardiophrenic vein. Careful evaluation of a case re- 
ported by Quigley [10] suggests a similar positioning of 
such a catheter, although he felt it was located within the 
left internal mammary vein. 

The importance of the present case lies in the possible 
misinterpretation of catheter position relative to the 
pericardial sac. In a patient without symptoms or signs 
of pericardial tamponade and with good return of venous 
blood at aspiration, the position of the catheter should be 
confirmed by injection of contrast. 
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CASE REPORTS 


Fig. 2.— Supplementary case 
showing obstruction of left innom- 
inate vein and filling of pericardio- 
phrenic vein along left heart border. 
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Winslow's Pathway: A Rare Collateral Channel in Infrarena! 
Aortic Occlusion 


. ROBERT J. PRAGER,! JOHN R. AKIN, GWYNN C. AKIN,? AND ROBERT J. BINDER? 


Introduction 


Symptoms resulting from ischemia of the lower extrem- 
ities are among the most common indications for arteri- 
ography. Although many radiologists consider arteriog- 
raphy for occlusive peripheral vascular disease a routine 
procedure, many technical and diagnostic problerfis can 
occur. To provide guidance for the vascular surgeon and to 
avoid unexpected hazards, alternative collateral pathways 
should be explored when conventional angiography fails. 


Case Report 


A 47-year-old white male was admitted to the San Francisco 
Veterans Administration Hospital with a 4 year history of pro- 
gressive claudication resulting in incapacitating pain after he had 
walked about 100 m. He had adult-onset diabetes mellitus, an 80 
pack per year smoking history, elevated serum cholesterol and 
triglyceride levels, and a history of inferior and anteroseptal 
myocardial infarctions, He had undergone a right carotid throm- 
boendarterectomy and aortocoronary bypass, with a saphenous 
vein graft, 5 months earlier. 

On physical examination, all pulses in the lower extremities 
were absent, as were the right axillary, right brachial, and both 
radial pulses. The left axillary and brachial pulses were diminished. 
Bilateral subclavian artery bruits were present. 

There was no x-ray evidence of rib notching, and a previous 
aortogram demonstrated normal caliber intercostal arteries. 
Arteriography was performed without complication using the 
left axillary approach. An abdominal aortogram revealed a com- 
plete block of the infrarenal aorta without demonstration of 
enlarged intercostal or lumbar arteries (fig. 14). The inferior 
mesenteric artery was occluded at its origin and filled through 
a large collateral branch of the superior mesenteric artery 
(central anastomotic vessel), which in turn filled the internal iliac 
arteries through rectal collaterals (figs. 18 and 1C). Despite high 
volume injection (Renografin 76 at 15 ml/sec for 4 sec) and pro- 
longed filming (30 sec), the abdominal aortic injection failed to 
demonstrate flow into the external iliac or femoral arteries. 


was withdrawn to the origin of the left subclavian artery. A test 
injection during fluoroscopy demonstrated an enlarged left 
internal mammary artery. An injection was then made in the 
aortic arch while the pelvis was filmed. The common femoral 
arteries filled rapidly through enlarged inferior and superior 
epigastric and internal mammary arteries (fig. 1D). Thus it was 


satisfactorily visualized and patent. The patient subsequently 
underwent aortofemoral bypass grafting with relief of ail 
Symptoms and return of pedal pulses to normal. 


—M———— MÀ. 
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Discussion 


There are two collateral pathways by which arterial 
blood usually reaches the lower extremities when the 
infrarenal aorta is occluded: (1) the visceral pathway 
through the inferior mesenteric artery and then via recta! 
collaterals into the various branches of the internal iliac, 
external iliac, or femoral arteries; and (2) the Systemic 
pathway, via the lower intercostal, subcostal, and lumbar 
arteries which Supply collaterals to the lliolumbar and 
superior glut@al arteries, thus filling the internal iliac 
arteries in a retrograde fashion [1-4]. A third, much less 
common route involves the internal mammary arteries and 
is sometimes called Winslow's pathway. The internal mam- 
mary arteries are also usually filled by the intercosta! 
arteries, commonly causing rib notching. 

To our knowledge, this is the first reported case of adult- 
onset infrarenal aortic occlusion in which the interna! 
mammary arteries provided the sole arterial supply to the 
legs, excluding axillary-femoral grafts. In an autopsy study 
of a child, Edwards et al. [5] demonstrated a dilated and 
tortuous inferior epigastric artery entering an external 
iliac artery, which increased in caliber beyond the com- 
munication. This provided morphologic evidence of hemo- 
dynamically significant flow in the inferior epigastric 
artery. Our case illustrates a variation of Winslow's path- 
way in which there is a prominent communication between 
the superior epigastric artery and the upper portion of the 
inferior epigastric artery, resulting in substantial blood 
flow from the subclavian artery to the femorai artery. 

In patients with complete obstruction of the abdominal 
aorta, the possibility of significant contribution to the 
lower extremities via Winslow's pathway should be con- 
sidered. While this channel is common in congenital 
coarctations of the aorta, it is very rare in adult-onset 
aortic obstruction. Therefore, if the injection in the abdom- 
inal aorta fails to define the external iliac and femoral 
Systems, the angiographer should perform an injection 
into the ascending aorta while filming the pelvis in order 
to delineate this possibility. 

If a translumbar aortogram had been performed, it 
would have been impossible to define the patency of this 
patient's external iliac and femoral systems. Neither should 
an indiscriminate attempt be made to increase the amount 
of injected contrast in order to demonstrate the femoral 
System. This could result in a transverse myelitis because 
of massive amounts of contrast filiing the spinal artery of 
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senteric branch (arrow) supplies blood to inferior mesen- 
ply branches of internat iliac artery. Note lack of 
j. Injection made into ascending aorta. 


f infrarenal aorta. Large superior me 
collaterais. C. Rectal collaterals sup 
fill common femoral arteries (waite arrows 


flow retrograde through the in- 
and suggest the need for 


Fig. $e Abdominal aortography. A. Complete blockage o 
teric artery. B, Inferior mesenteric artery (arrow) supplies rectal 
filling of femora! vessels. D. Inferior epigastric arteries (black arrows) 


Adamkiewicz, which originates above the level of the block. 
Doppler examination of the anterior abdominal wall using 
a directional Doppler probe system might demonstrate 


unusually large arterial 
ferior epigastric arteries 
examination of Winslow's pathway. 
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A potentially hazardous situation could result if the in- 
ternal mammary artery is used in aortocoronary bypass 
surgery. Although our patient had bilateral common 
carotid artery visualizations through a left axillary artery 
approach, and a cardiac catheterization 2 months earlier, 
the internal mammary arteries were not included in angio- 
grams nor in fluoroscopic examination in either study. In 
patients with lower extremity claudication who are also 
being evaluated for coronary bypass surgery, we*recom- 
mend that the internal mammary arteries be selectively 
injected and visualized at the time of cardiac cathetert- 
zation. It can then be determined whether the arteries are 
suitable for use in a coronary bypass graft or whether they 
have become a major source of blood supply to the 
patient's lower extremities. Sacrifice of the internal mam- 
mary artery for a coronary artery bypass conduit would 
probably precipitate acute vascular insufficiency in the 
ipsilateral lower extremity. 

Thus alternative collateral pathways should be con- 
sidered when conventional angiography fails to delineate 
the blood supply to the lower extremities. Winslow's 
pathway (internal mammary to superior epigastric to in- 
ferior epigastric to external iliac) is the least common 
collateral communication in acquired aortic occlusion. If 
internal mammary-coronary bypass surgery were per- 
formed in a patient with this collateral channel as the sole 


arterial blood supply to the lower extremities, ischemia 
would. result. 


ADDENDUM 


Since acceptance of this manuscript, another article on the 
same subject has been published (Chait A: The internal mammary 


artery; an overlooked collateral pathway to the leg. Radiology 
121:621-624, Dec 1976). 
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Primary Arteritis in Takayasu's Disease: A Case Studied by Selective 
Coronary Arteriography 


ANDRÉ PASTERNAC,! JACQUES LESPERANCE,? PIERRE GRONDIN,? AND MARC CANTIN? 


Although Takayasu's arteritis was originally described as a 
disease of the aortic arch and its branches, it has become 
evident that the disease may involve the entire aorta and 
its branches [1]. In particular, it may narrow the coronary 
arteries and cause angina [2, 3] and myocardial infarction 
[4, 5]. While coronary involvement has been observed at 
autopsy [6—8], there is only one previous report docu- 
menting the coronary lesions of Takayasu's arteritis by 
means of selective cinecoronary arteriography [9]. This 
report describes a patient with Takayasu's arteritis affect- 
ing predominantly the coronary arteries without significant 
stenosis of the arch vessels. 


Case Report 


A 40-year-old Caucasian woman was admitted to the Montreal 
Heart Institute for evaluation of severe angina pectoris. Although 
present for 5 years, the angina had become more severe in the 
4 months prior to admission. There were no symptoms of 
congestive heart failure, and past history and family history 
were not contributory. The patient did not smoke and did not 
take contraceptive pills [10]. 

Physical examination was normal; in particular, carotid and 
femoral pulses were normal and symmetrical without bruit. A 
chest radiograph showed a normal sized heart, while an electro- 
Icardiogram showed subepicardial anterolateral ischemia. Routine 
laboratory studies were normal except for a moderate hypo- 
chromic microcytic anemia secondary to dysfunctional uterine 
bleeding. 

Left cineventriculography obtained in the 30° right anterior 
oblique projection showed slight anteroapical hypokinesis, but 
indices of ventricular performance were within normal limits. 
Selective cinecoronary arteriography, performed in multiple 
views using the Bourassa technique [11], revealed complete 
obstruction of the proximal left anterior descending artery and 
diagonal branch. The proximal circumflex was shown to have a 
long (1 cm), smooth, concentric 80% narrowing with a normal 
distal runoff (fig. 1). There was also a long (1.5 cm), smooth 
70% narrowing of the middle third of the dominant right coro- 
nary artery with normal distal runoff (fig. 2). 

Triple aortocoronary bypass to the left anterior descending 
artery, the marginal circumflex artery, and the right coronary 
artery was performed for what was thought to be severe 
obstructive atherosclerosis. Because the ascending aorta was 
thickened, the aortic anastomoses were more difficult to perform 
than usual. After discontinuation of bypass, the patient's blood 
pressure began to fall and, in spite of support by cardiopul- 
monary bypass followed by intraaortic balloon pumping, an 
adequate blood pressure could not be restored and the patient 
died. 
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Autopsy Findings 


The wall of the ascending aorta was markedly thickened, 
measuring 1 cm (fig. 3). The thickening was less marked at the 
level of the arch (0.2 cm). Aortic anastomoses of the three 
bypass grafts were patent. On most of the aortic arch there 
were zenes of intimal fibrous thickening covered with patchy 
areas of atherosclerosis. Marked fibrous thickening of the 
adventitia was noted with clusters of lymphocytes and plasma 
cells in both the media and the adventitia, and occasional giant 
cells. There was no evidence of mycosis or spirochetes. These 
changes of nonspecific arteritis were diffuse, including both the 
right and the left coronary arteries, the left subclavian artery, 
and the origin of the innominate artery. 

All three aortocoronary vein grafts were patent with no nar- 
rowing at the sites of coronary anastomosis. The left anterior 
descending artery was completely occluded approximately 1.5 
cm after its origin. Beyond the graft anastomosis, the caliber 
of the vessel was normal. The first diagonal was totally occluded 
proximally, with a normal caliber beyond the occlusion. The 
main circumflex had a normal distal bed, and significant narrow- 
ing, extending over 1 cm, approximately 1 cm after its origin. 
The right coronary artery had a long significant narrowing 
(1.5 cm) 3 cm distal to its origin; it was patent beyond the 
anastomosis. Microscopic examination of these vessels showed 
a chronic inflammatory reaction involving the entire wall and 
extending into perivascular connective tissue (fig. 4A). The 
infiltrate was predominantly lymphocytes and plasma cells with 
occasional giant cells (fig. 48). 

The heart weighed 350 g; wall thickness of left and right 
ventricles was 1.5 cm and 0.3 cm, respectively. All valves were 
normal, but there were intramyocardial foci of interstitial fibro- 
sis. most likely due to chronic myocardial ischemia. Subendo- 
cardial tissue showed early ischemic changes throughout both 
ventricles. 


Discussion 


Coronary involvement in Takayasu's arteritis is now 
well documented both clinically and pathologically [1—5]. 
Coronary arteries have been visualized by supravalvular 
aortography [12, 13] although Roberts et al. insist on 
the limitations of this technique [13]. In 1974, Young 
et al. [9] demonstrated by selective coronary arterio- 
graphy a critical ostial stenosis of the left main coronary 
artery associated with a 7596 stenosis of a diagonal branch 
of the left anterior descending artery in a 18-year-old girl. 
The patient also had stenosis of the right common carotid 
artery, the thoracic and abdominal aorta, and the renal 
arteries. She was successfully treated with aortocoronary 
bypass. 
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Fig. 1 — Frontal (A) and lateral (B) views of selective left coronary arteriography Note complete obstruction of proximal left anterior descending ó 


& 
artery (open arrow), faint demonstration of collateral flow to totally occluded diagonal branch (Diag), and concentric Narrowing (@rrawheads) of proxima 
circumflex (Cx) with normal runoff (arrows). 





Fig. 2. — Frontal (A) and lateral (B) views of selective ri 


coronary artery involving origins of first and second anterior ventricular branches (arrowhead). Distal runoff is normal Note faint demonstration of 
collateral circulation to left anterior descending artery (LAD) via septal (S) and conus (CA) branches 


This case is the second to document by selective may occur in collagen diseases, but less frequently than 
cinearteriography coronary lesions observed in Takayasu's that of the intramyocardial branches [14]. Coronary intimal 
arteritis. In contrast with the previous report, we empha- thickening may also occur in noninflammatory systemic 
size the possibility of severe obstructive lesions of the diseases such as Marfan's and Hurler's syndromes [14] 


ir 


coronary arteries in the absence of stenosis of the arch as well as in the cutaneosystemic disorder reported by 


or peripheral vessels. Kóhlmeier and Degos [15]. Finally, coronary ostial in- 
The diagnosis was not made preoperatively because the volvement is often encountered in syphilis [16], but in 





carotid and peripheral pulses were normal and sym- Our Case, stenoses were not ostial and there was no 
metrical. However, the demonstration of severe obstruc- serologic or pathologic evidence of syphilis. 

tive coronary disease, with smooth distal coronary vessels, Technical difficulties encountered during surgery were 
in a woman without apparent risk factors should have readily overcome and no significant Narrowing was noted 
Suggested a nonatherosclerotic etiology. Thus, in addition at the sites of anastomoses of the saphenous vein grafts. 
to Takayasu's arteritis, other etiologies should have been Death was believed to be secondary to subendocardial 


considered. Involvement of the main coronary arteries ischemia [17]. 
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7 
8 
9 
10. 
11. 
Fig. 3 — Transverse section through wall of ascending aorta showing 12. 
its increased thickness (double arrows) Note aortic anastomoses ef three 
bypass grafts (arrows). 
13. 
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Fig. 4 — A, Transverse section of right coronary artery (X25) showing extreme narrowing of lumen secondary to subendothelial fibrosis. B, Detail 
(X400) of coronary artery inflammatory infiltrate showing lymphocytes and plasma celis Hematoxylin phioxin-saffron stain. 

















Sigmoid Colon Perforation into the Lesser Sac 
CLAUDIA A. GOODWIN! AND ANN M. LEWICKI? 


e 
Lesser sac gas and infection usually originate from upper 


abdominal organs because the caudal margin of this space 
is located at the level of the transverse colon. Recently, 
one of our patients with a Sigmoid perforation presented 
with gas exclusively in the lesser sac. This report explains 
the anatomic basis for this phenomenon. 


Case Report 


A 60-year-old man with a 6 month history of ulcerative colitis 
was admitted for evaluation of persistent lower abdominal pain 
for 2 weeks. Prior to that, the symptoms of his disease were 
controlled by 45 mg of prednisone given daily. The abdominal 
pain was sharp, nonradiating, and localized to the left lower 
quadrant. It was not associated with diarrhea. 

He was febrile (38.8°C), and localized tenderness was present 
in the left lower quadrant. There was guarding, but no peritoneal 
signs. The stool was tarry and guaiac positive. Pertinent labor- 
atory data included a white blood celi count of 7,600 with a 
shift to the left. 

An abdominal series showed a small amount of gas in the 
lesser sac. However, this was not recognized at the initial inter- 
pretation. It was recognized on abdominal films taken 24 hr 
later, and iodinated contrast was then given orally. No per- 
foration from the stomach or duodenum was demonstrated 
(fig. 1). Shortly after admission, intravenous Keflin therapy was 
instituted (1 g every 4 hr). Two days after admission laparotomy 
was performed. 
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Some peritonitis was present in the left lower quadrant of the 
peritoneal cavity. The greater omentum was adherent to the 
sigmoid colon, sealing off a perforation. The layers of the greater 
omentum could be easily separated, demonstrating an inferior 
recess of the lesser sac that extended low into the abdomen 
(fig. 2). Pus and peritoneal inflammatory changes were found in 
this space also. A sigmoid resection was performed with a side- 
to-side anastomosis. Gross and microscopic examination showed 
that the perforation had occurred in an area of colon involved 
by ulcerative colitís. The patient recovered uneventfully and was 
discharged 10 days later. 


Discussion 


The inferior boundary of the lesser Sac is generally 
described as at the level of the transverse colon 1, 2]. 
Yet, potentially at least, the inferior recess of this bursa 
may extend more caudally into the lower abdomen. in most 
individuals, apparently, this inferior recess is only a 
potential space which exists between the layers of the 
greater omentum. Occasionally, however, the dorsal and 
ventral layers of the embryonic dorsal mesentery may re- 
main unfused, leaving a well developed inferior recess [3]. 
The capacity of this recess will obviously also depend upon 
the size of the greater omentum itself, which appearently 
IS quite variable [3]. 

In previous reports of lesser sac disease, gas in this 


Fig. 1.— Supine film from upper 
gastrointestinal series performed 
with iodinated contrast showing 
lesser sac outlined with gas (arrows). 
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Fig. 2. — Diagram of anatomic relationships (sagittal view). Note that 
greater omentum extend low into abdomen. Lesser sac reaches caudally 
to level of sigmoid colon. Arrows indicate how air and intestinal content 
ascended into upper abdomen and spread into lesser sac. 


space was usually shown to originate from perforation 
sites in upper abdominal organs |1, 2]. it has been postu- 


lated that peritoneal gas and infection could enter the 
lesser sac by spreading through the foramen of Winslow 
[1]. That probably occurred in one of Joffe's [A] cases 
where lesser sac gas air was present in association with 
generalized peritonitis from a perforated appendix. The 
present case illustrates that spread of gas and infection 
from the lower abdomen into the lesser sac proper may 
also occur when, because of an anatomic variation, a 
well developed inferior recess exists between the layers 
of the greater omentum. 
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Radiologic Manifestations of Taenia saginata Infestation 
BURTON M. GOLD! AND MORTON A. MEYERS/ 


€ 

Taenia saginata, the beef tapeworm, is not frequently seen 
in the United States, but it can be the cause of obscure 
abdominal pain. Its radiologic manifestations should be 
kept in mind, particularly because an increasing number of 
cases may be seen in this age of increased international 
travel. Isolated examples of Taenia saginata have been 
reported [1—6]. This case is unique because a plain film 
of the abdomen revealed the presence of the parasite, and 
It was well visualized in both the small and large bowel 
on contrast examination. 


Case Report 


A 34-year-old white male chef and butcher had a 3 year history 
of epigastric pain and passing active flat worms about 2.54 cm 
long in his stool. He passed a segment of worm 61 cm long 1 
year before this examination. His weight had remained 
unchanged despite a more substantial ingestion of food 
secondary to an increased appetite. He had formerly been a cow 
slaughterer and worked for an employer who had a tapeworm. 
In addition, the patient had a habit of chewing raw beef while 
working. He was treated for tapeworms twice previously without 
lasting successful results. 

Physical examination was unremarkable. Laboratory exami- 
nation revealed a white blood cell count of 5,000/ml with 7% 
eosinophils. Stool examination was positive for both eggs and 
proglottids of Taenia saginata. 

A plain film of the abdomen revealed a Striking linear density 
within a gas-containing midabdominal small bowel loop (fig. 1). 
An upper gastrointestinal series was unremarkable. Small bowel 
examination clearly outlined an intraluminal, essentially contin- 
uous linear filling defect in the distal jejunum and ileum (fig. 2A) 
extending into the proximal descending colon (fig. 28) with no 
opacification of the worm’s intestinal tract. 

The patient was treated with 1 g of atabrine in 20 mi of water 
administered via a duodenal! tube. The patient passed a 2.4 m 
length of tapeworm 1/5 hr later, but no scolex was recovered on 
stool examination. Unfortunately, the patient was lost 
to follow-up. 


Discussion 


Taenia saginata is acquired by ingestion of raw or im- 
perfectly cooked beef containing viable Cysticercus bovis. 
Man is the only definitive host and is usually infested with 
a single worm. Intermediate hosts include cattle and 
camels. The tapeworm usually attaches to the mucosal 
surface of the jejunum via its scolex. It grows rapidly, 
reaching the adult stage in about 2 months. It is typically 
3.7—4.6 m long (but may reach 9 m) and tapers from 1—2 
mm in diameter at its neck to 1—2 mm thick and 12 mm 
wide at its distal end. The parasite is made up of several 
hundred (possibly 2,000) segments. The lifespan of the 
worm is up to 25 years. The parasite does not possess an 
alimentary tract, but rather absorbs foodstuffs from the 
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small bowel contents of its host. Although usually found in 
the lower jejunum or ileum, its proglottids have been re- 
ported to infest the vermiform appendix [7]. intestinal 
obstruction secondary to large masses of tapeworms and 
pancreatic necrosis after penetration into the duct of 
Wirsung only rarely occur [8]. 

Patients usually pass muscular active gravid proglottids 
via the rectum, which may give a feeling of rectal incon- 
tinence. Symptoms are often absent, but may include 
nausea, vomiting, epigastric pain, vague abdominal dis- 
comfort, slight weight loss, diarrhea, nervousness, vertigo, 
and increased Ór decreased appetite. Moderate eosinophilla 
may be present. 

Taenia saginata is best diagnosed by stool examination 
for eggs and proglottids, but radiologic study may be of 
critical diagnostic importance when stoo! examination is 
negative. Although only masses of Ascaris can be recog- 
nized within small bowel loops without contrast material 
[9], this case is the first to show that a single tapeworm 
can be clearly identified on a plain film of the abdomen. 
Characteristically the tapeworm appears as a single, 
gradually tapering ribbonlike filling defect in the barium 
column within the ileum. While typically attached to the 
jejunum, the proximal end is generally not radiographically 
demonstrable because it is so narrow. The linear filling 





Fig. 1.— Plain film showing tapeworm as ribbonlike density (arrows) 
within gas-containing ileal loop. 


' Department of Radiology, New York Hospital-Cornell Medica! Center, 525 East 68th Street, New York. New York 10021. 


Am J Roentgenol 128:493-494, March 1977 493 





494 CASE REPORTS 





Fig. 2. — Small bowel series. A, Long continuous linear filling defect (arrows) within multiple dea! loops. B. Delayed film showing extension of tapeworm 


(arrows) as far as proximal descending colon. 


defect is usually continuous, but discontinuities may be 
seen because only the wider portions of the worm in profile 
will be recognized. This case demonstrates the parasite 
extending into the proximal descending colon. The tape- 
worm may therefore be initially recognized on barium 
enema study. 

Radiologic distinction from the more common round- 
worm Ascaris lumbricoides may be easily accomplished. 
The roundworm is cylindrical, much shorter (1 5—30 cm), 
and possesses an alimentary tract which may appear as a 
threadlike strand of barium within the filling defect caused 
by the worm on small bowel examination. 
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Esophagitis Cystica: Lower Esophageal Retention Cysts 
JACK FARMAN,' YALE ROSEN,’ SERGE DALLEMAND,! SWAMINATH K. IYER,? AND DONG SUNG KIM? 


The normal esophagus contains columnar-lined mucous 
glands in the lamina propria and submucosa which may 
become obstructed and enlarge to form cysts [1]. The 
cysts, ranging in size up to 1.5 cm, are generally dis- 
covered icidentally at autopsy in the distal esophagus of 
elderly patients [2, 3]. Only once previously has their 
presence been demonstrated on barium esophagram [4]. 


Case Report 


B. D., a 35-year-old Jamaican-born woman, was admitted to 
Kings County Hospital with a 6 month history of intermittent 
substernal dysphagia. The discomfort, present without food 
intake at times, was relieved with self-induced vomiting. The 
patient appeared healthy but obese, weighing 92kg. Her height 
was 1.6 m. Examination showed all body systems to be 
functioning normally. 

An esophagram demonstrated the presence of several oval 
and round nodular defects 1—1.5 cm in diameter in the distal 
esophagus (fig. 1). Esophageal peristalsis was normal. There was 
no evidence of hiatus hernia or reflux. Esophagogastroscopy was 
normal except for three distinct small submucosal masses, 
pearly white in color, seen on the left wall of the distal esophagus. 

The patient underwent a left thoracotomy and esophagectomy 
of 5 cm of the distal esophagus. The resected specimen consisted 


of three irregular fragments of tissue, the largest being 1.2 cm 
in greatest dimension. Microscopic examination disclosed num- 
erous large submucosal cysts with papillary infoidings lined by 
one to several layers of cuboidal to columnar epithelium beneath 
an intact squamous mucosa (fig. 2). Many cysts were in close 
proximity to normal submucosal mucous glands. Their micro- 
scopic appearance was remarkably similar to that of the glands 
in normal esophageal tissue. 


Discussion 


Esophageal. retention cysts (mucoceles) are presumed 
to arise from obstruction of the excretory ducts of the 
submucosal mucous glands. These cysts, usually found at 
autopsy [5], may be solitary or multiple and appear as 
submucosal vesicles rarely larger than 2—3 mm in diameter. 
Sometimes the cysts may extend the length of the esopha- 
gus and be responsible for a cobblestone appearance of 
the esophageal mucosa [2, 4]. Since the first description 
by Kuhne in 1899 [6], the incidental postmortem finding 
of these cysts has been commented upon by other authors 
I2.3, 5] 

The term esophagitis cystica, used by some to describe 
this lesion, seems less appropriate than retention cyst or 





Fig. 1. — Barium esophagram showing intraluminal defects in distal esophagus. 
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Fig. 2. — A, Microscopic view of submucosal cyst. H and E, X10. M 





gs 
Fa Se 


mucosa, MM 


« muscularis mucosa, MG = mucous glands, C = cyst. B. 


Enlargement of area marked by arrows in fig. 2A showing portion of submucosal cyst (C) with adjacent mucous glands. H and E, X40. 


mucocele, since the amount of inflammation is minimal. 
The term itself brings to mind such apparently related 
terms as colitis cystica profunda [7], gastritis cystica [8], 
and cystitis cystica [9]. All of these entities, including the 
one described herein, are types of retention cysts which 
differ pathogenetically. Additional factors besides inflam- 
mation which may predispose to esophageal retention 
cyst include mechanical esophageal or gastric disturbances, 
production of abnormal mucus or abnormal amounts of 
mucous, and basal cell hyperplasia around the duct 
orifice [4]. 

Another entity related to esophageal submucosal glands 
is intramural diverticulosis [10]. In that entity the orifices 
of the ducts are abnormally dilated, and diverticulumlike 
structures are demonstrated by barium esophagram. 

In both our patient and that of Voirol et al. [4], oval and 
spherical filling defects were seen on barium esophagram 
in an otherwise physiologically normal esophagus. Dif- 
ferential diagnosis of these submucosal lesions includes 
leiomyomas, varices, lipomas, and lymphangiomas. Con- 
genital foregut abnormalities such as duplication or a 
bronchial cyst must also be considered. 
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Herpes Esophagitis: A Case Studied by Air-Contrast Esophagography 
J. SKUCAS,! W. W. SCHRANK,! P. C. MEYERS,! AND C. S. LEE? 


. 

Opportunistic infection of the esophagus is seen in patients 
either under vigorous immunosuppressive therapy or in 
those severely debilitated from systemic disease. Most of 
the infections are due to Candida albicans, with other 
fungal or viral infections only rarely reported. 

Herpes esophagitis is generally diagnosed at autopsy 
[1-4]; only occasional antimortem diagnoses have been 
made [5-7]. Malignancy and its subsequent theraby are 
the most common settings for this condition. To our 
knowledge, there are only two reports illustrating the 
abnormal radiologic manifestations of herpes esophagitis. 
In one, all five patients were children, with four of the five 
being neonates [8]. In the other, an adult, the appearance 
of the barium-filled esophagus was illustrated [7]. We had 
the opportunity to perform detailed air-contrast esopha- 
gography in a patient with herpes esophagitis. 


Case Report 


A 48-year-old male with diffuse histiocytic lymphoma, stage 
IV, was previously treated with Cytoxan, chlorambucil, predni- 
sone, and irradiation therapy to the abdomen. He recently 
received intrathecal methotrexate, leucovorin, and Decadron 
and developed severe midepigastric and substernal pain which 
was made worse by eating and was partially relieved by position. 
The pain subsided only slightly with antacids. There was no 
dysphagia. 

A double contrast esophagram and upper gastrointestinal 
examination revealed irregular vertically oriented plaquelike 
projections which coated poorly with barium. They were scat- 
tered throughout the lower two-thirds of the esophagus (figs. 
1A and 18). Numerous small ulcers were present. There was no 
stricture and very little spasm. With partial distention, the 
esophageal outline was grossly irregular (fig. 1C); with maximum 
distension, the linear plaquelike projections were clearly seen. 
The changes terminated at the gastroesophageal junction; the 
stomach was normal. 

It was initially believed that these changes represented esopha- 
geal moniliasis, but subsequent biopsy of the lower esophagus 
revealed moderate chronic inflammation in fragments of necrotic 
tissue with nuclear inclusion bodies, believed to represent herpes. 


Discussion 


A report of herpes esophagitis in five children showed 
progressive narrowing of the esophagus, with three of the 
patients developing stenosis [8]. Some of the patients had 
small ulcerations on esophagoscopy. 

Meyers et al. [7] described a patient who developed 
odynophagia after radiation therapy. The esophagram re- 
vealed multiple diffuse nodular defects. Because a double 
contrast examination was not performed, it is difficult to 
judge the full extent of the thickened esophageal folds. 
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Pathologic studies show that early herpetic lesions in 
the esophagus are ulcers with raised margins. With more 
severe involvement, there is loss of mucosa with varying 
degrees of either ulceration or intraluminal protrusion [1]. 
During a later stage the ulcers coalesce and form large 
shallow ulcerations. The lesions usually stop abruptly at 
the gastroesophageal junction [1], as they did in our 
patient. Autopsy studies in herpetic esophagitis in adults 
have not shown stenosis [1, 2]. 

The endoscopic appearance of herpes esophagitis is 
varied. There may be ulcerations filled with exudate and 
necrotic-appedring debris [9], bullous inflammation and 
seemingly erosive esophagitis [6], or small discrete vesicles 
with erythematous bases [10]. Similarly, the radiologic 
appearance is varied; both ulcerations and plaquelike 
defects may be seen. 

Because a barium-filled esophagram,may miss the smaller 
ulcerations and pseudopolyps, a double contrast examin- 
ation is essential [11]. On double contrast examination, 
the lesions do not change size and shape with different 
degrees of esophageal distention as expected with esopha- 
geal varices. However, they do resemble the lesions seen 
in moniliasis. Thus during a relatively early stage in their 
development there can be considerable confusion between 
herpes and monilial esophagitis [9]. The depressed im- 
munological status of the patient predisposes to both 
monilial and herpes infections, and at times both types of 
infection are encountered [1, 5, 9]. Occasionally an 
esophageal infection is caused by some other organism 
such as Lactobacillus acidophilus [12]. 

Only one case of herpes involvement of the stomach 
has been reported [10]. Unfortunately, a double contrast 
esophagram was not performed. The herpes gastritis 
showed a cobblestone pattern in the stomach. 

The incidence of herpes esophagitis is difficult to deter- 
mine. In 1943, there was a report of esophageal ulcer- 
ation in association with intranuclear inclusion bodies, 
and a viral infection was postulated [13]. One series of 
3,000 consecutive autopsies showed overall esophageal 
involvement by herpes in 0.4%, representing a 25% inci- 
dence in all patients with esophagitis [1]. The overall 
incidence in another series was also approximately 0.4% 
but represented only 2% of patients with esophagitis [2]. 
When patients with malignancy are considered, the overall 
incidence rises to almost 4% [14]. Patients with hema- 
tologic malignancies are especially prone to develop herpes 
simplex infections [15]. 

While our patient did not have dysphagia, relatively 
severe odynophagia was present. Others have reported 
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Fig. 1. —A, Double contrast esophagram showing vertical olaquelike defects and small ulcers in esophagus. 8, Enlarged view of middie portion of 
esophagus revealing irregular intraluminal masses and small ulcerations. C. Partially distended esophagus. Folds appear considerably thickened. 


the presence of both [9]. Odynophagia occurs sufficiently 
often to suggest the possibility of herpes [4, 6]. 

Infections with the herpetic group can be due to herpes 
simplex types 1 and 2, zoster-varicella, and the cytomegalic 
virus. The agent in the reported patients with viral esopha- 
gitis is probably herpes simplex [16]. The zoster virus is 
generally associated with more disseminated disease. 
Cytomegalovirus inclusions occur in fibroblasts, endothelial 
cells along ulcer bases, and in glandular mucosal cells. 
Herpes simplex virus, on the other hand, has an affinity 
for squamous epithelium [17]. 
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Intraventricular Fat-Fluid Level Secondary to Rupture of an 
Intracranial Dermoid Cyst 


KENNETH R. MARAVILLA! 


Intracranial dermoid cysts are rare congenital tumors. 
Because of a slow growth pattern, these tumors may attain 
considerable size before discovery. Patients harboring 
these lesions generally have a long history of symptoms; 
average time between onset of symptoms and diagnosis 
is 8.5 years [1, 2]. The mode of presentation depends 
upon the size and location of the tumor. The clinical picture 
is nonspecific, and symptoms may include headache, 
seizures, dementia, and, occasionally, meningitis. Papil- 
ledema is often absent, and spinal tap is ngrmal in more 
than half of the cases [3, 4]. 

Plain skull x-rays are often abnormal and may show a 
variety of changes. This case illustrates a previously un- 
reported finding of an intraventricular fat-fluid level 
secondary to spontaneous rupture of a dermoid cyst. 


Case Report 


G. M., a 39-year-old white male truck driver, was first seen in 
the emergency room complaining of fever, headache, and stiff 
neck. The patient was told he might have meningitis, but he 
refused a spinal tap and left the hospital. Over the next several 
days, he made a spontaneous recovery. 

The patient was seen 2 months later after sudden onset of left 
focal seizures. Admission physical examination showed him to 
be in a postictal state. Blood pressure was 140/90, pulse 70 and 
temperature 37.5°C. He had no papilledema. Neurologic ex- 
amination showed hyperreflexia of the left upper and left lower 
extremities, but there were no other neurologic abnormaiities. 
Laboratory tests including hemoglobin, hematocrit, white blood 
cell count, urinalysis, and serum electrolytes were all within 
normal limits. 

The most striking finding on plain skull x-rays was the presence 
of fluid level in the right lateral ventricle (figs. 1A and 18). This 
was initially thought to be an air-fluid level, but because of its 
faint lucency the possibility of a fat-fluid level was suggested. In 
addition, there was a 1 cm calcium density in the floor of the 
anterior cranial fossa just to the right of midline (fig. 1C) and 
erosion of the dorsum sella. 

A cerebral arteriogram outlined a right inferior frontal 
avascular mass. The internal cerebral vein was shifted 2 mm to 
the left of midline, and the right lateral ventricle was 
markedly enlarged. 

A bifrontal craniotomy was performed, revealing a dermoid 
cyst at the base of the right frontal lobe. Aspiration of the cyst 
contents revealed white cottage cheese-like material, hair, 
and a tooth. The cyst communicated with the anterior horn of 
the right lateral ventricle, and the anterior two-thirds of the 
ventricle contained considerable amounts of the same cheesy 
material and hair. Following copious irrigation of the right lateral 
ventricle, clear cerebrospinal fluid could be seen to issue from 
the foramen of Monro. The septum pellucidum was opened and 
the left lateral ventricle was explored and found to be normal. 
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Following surgical drainage and removal of the dermoid cyst, 
the patient made an uneventful recovery and was discharged’ 
17 days after admission. He is presently doing well 10 months 
after surgery. He has had no further seizures and has returned 
to work. 


` Discussion 

Dermoid cysts contain an outer capsule of dense fibrous 
connective tissue lined with stratified squamous epithelium 
as well as representatives of one or more constituents of 
the dermis. Thus dermoid tumors may contain hair, hair 
follicles, sebaceous and sweat glands, teeth, and nails 
[1, 5, 6]. The cyst material can have different consistencies 
depending upon the ratio of the various elements within 
the wall. 

The cyst contents are relatively radiolucent and can 
sometimes approach fat density, appearing as a lucent 
mass on x-ray. While this finding has been well described 
in ovarian dermoids in the pelvis, it is rare in intracranial 
dermoids. There have been only two previously reported 
cases, and in both the x-ray finding was considered patho- 
gnomonic of a dermoid [7, 8]. A lipoma of the corpus 
callosum is also seen as a lucent intracranial mass, but its 
midline location and characteristic x-ray appearance 
distinguish it from a lucent dermoid. 

In the present case the dermoid ruptured spontaneously 
with spillage into the ventricle. Because the contents have 
a low specific gravity, they float on top of the cerebrospinal 
fluid within the ventricle. The result is a lucent fat-fluid 
level which can be seen on horizontal beam skull films 
(fig. 1). While an air-fluid level within the ventricular system 
must be considered, the faint lucency relative to the 
volume of the collection, together with absence of aepre- 
disposing cause of intracranial air, such as trauma, surgery, 
or spinal puncture, should differentiate these two 
possibilities. 

The fact that the cyst had ruptured and released fat- 
density contents into the ventricular system resulting in a 
fat-fluid level makes the case unique. It is likely that the 
cyst ruptured when the patient was first seen in the 
emergency room 3 months prior to admission. At that time 
he had mild symptoms suggesting meningitis. The usual 
clinical picture with rupture of a dermoid or epidermoid 
cyst is one of severe aseptic or chemical meningitis [9]. 
However, this clinical picture need not always be present. 
Bauditz [10] described a patient with a ruptured dermoid 
cyst and no acute episode. Thus the presence of an intra- 
cranial fat-fluid level should be considered pathognomonic 
of a ruptured dermoid cyst even in the absence of severe 
clinical symptomatology. 


evard, Dallas, Texas 75235. 


CASE REPORTS 














REFERENCES 


. Love JG, Kernohan JW: Dermoid and epidermoid tumors 
(cholesteatomas) of central nervous system. JAMA 107: 
1876-1883, 1936 

. Miller NR, Epstein MH: Giant intracranial dermoid cysts: 
case report and review of the literature on intracranial 
dermoids and epidermoids. Can J Neurol Sci 2:127-134, 
1975 

. Fleming JF, Botterell EH: Cranial dermoid and epidermoid 
tumors. Surg Gynecol Obstet 109:403—411, 1959 

. Tytus JS, Pennybacker J: Pearly tumors in relation to the 
central nervous system. J Neurol Neurosurg Psychiatry 
19:241—-259, 1956 


10. 


501 


Fig. 1. —A, Upright lateral view of skull showing fat-fluid 
ievel (closed arrows) in lateral ventricle. Note increased 
iucency at base of frontal region (open arrows} and erosion 
of dorsum sella. B, Brow up lateral skull film confirming 
presence of fluid level (arrowheads), Lucency in inferior 
frontal region has increased in size suggesting communica- 
tion of this collection with ventricle. Tooth found within 
dermoid cyst is visible at floor of anterior fossa (arrow). C, 
AP skull film with patient supine showing tooth (arrow) to 
right ofemidline. Fluid level not visible in this projection. 
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Fat-Fluid Level in Intracranial Epidermoid Cyst 
STEVEN H. CORNELL,! CARL J. GRAF,? AND KENNETH D. DOLAN’ 


Intracranial dermoids and epidermoids are rare tumors. 
In reviewing the literature we have not found a case with 
a fluid level on plain films of the skull. 


Case Report 


A 31-year-old woman was seen in the ophthalmology depart- 
ment because of progressively diminishing vision of the right 
eye. There was a history of "sinus headaches" and chronic 
postnasa! drip, but no recent increase in drainage and no 
tenderness or fever. The patient had been in an automobile 
accident during the past year but had not injured her head. 
At her first visit visual acuity on the right was 20/30, and small 
white areas were seen around the macula suggesting a diagnosis 
of serous retinopathy. After 2 months her visual acuity had 
deteriorated to 20/200, and a large central scotoma was found, 
resulting in the diagnosis of optic neuritis or compression. 

Electroencephalogram and radionuclide brain scan were nega- 
tive. Skull radiographs-revealed a fluid level low and toward the 
left in the midfrontal region (fig. 1). Because this was thought 
to be an air-fluid level, polytomography of the skull base was 
performed; no break in the continuity of the bones was found. 
A CT scan again revealed a striking fluid level (fig. 2). The 
radiolucent area above the level had EMI absorption values 
ranging from —3O0 to —70. These values are considerably 
higher than of air and consistent with a lipid substance. It was 
apparent that a fat-containing intracranial mass such as a 
lipoma, teratoma, dermoid, or epidermoid must be present. An 
angiogram demonstrated an avascular mass in the subfrontal 
region (fig. 3). A pneumoencephalogram revealed no communi- 
cation between the ventricles or subarachnoid spaces and 
the mass. 

Through frontal craniotomy, a tense cystic mass was found 
covering the medial frontal fossa and extending into the inter- 
hemispheric fissure. It consisted of a caudad blue thin-walled 





e 
part and a craniad lemon yellow part, the anterior-inferior wall 
of which had a solid yellowish-white component. Aspiration from 
the craniad portion yielded an opalescent yellow oily material 
in which floated flecks of chalky material. The fluid clotted on 
standing. When the interior of the cyst was inspected, there 
was a gush of fluid with large globules resembling free fat 
floating on the surface. The volume of fluid in the cyst was 
25—30Q ml. 

The cyst wall was removed except for a segment on the left 
optic nerve which was laterally deviated and stretched 4—5 cm. 
The right optic nerve had been markedly compressed and was 
barely seen before the cyst was removed. The cyst fluid con- 
tained cholesterol and triglycerides (181 mg/100 ml and 25 
g/100 ml, respectively). Pathologic examination revealed an 
epidermoid cyst lined by squamous epithelium beneath which 
were areas of heaped up fat-containing cells. The patient's 
visual acuity was normal at follow-up examination 2 months 
postoperatively. 


Discussion 


The incidence of dermoid and epidermoid tumors has 
been estimated to be 0.4% of all intracranial growths [1]. 
The true incidence is probably not known, as pointed out 
by Miller and Epstein [2] who found six epidermoids and 
three dermoids during a 30 year period. 

A dermoid cyst producing a radiolucency on the skull 
radiograph was first reported by Gross [3]. The mass was 
situated inferiorly in the left frontal lobe. It contained 
about 50 mi of colorless fluid and 60 ml of semisolid fatty 
material with some hair. The content of epidermoid cysts 
was vividly described by Fleming and Botterell [4]. Char- 
acteristically the cysts contain a mixture of cholesterol 
crystals, epithelial debris, and semisolid or liquid fatty 


Fig. 1.—A, Frontal view of skull with fluid level primarily left of midline (arrows). opposite side of patient's symptoms. B, Lateral view with fluid level 


in frontal region (arrows). 
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Fig. 2. — CT scan with patient supine. EMI absorption values of lucent 


material somewhat resembling cottage cheese. Zylak et al. 
[5] reported another case of a dermoid cyst seen as a 
radiolucent mass on plain films. It was also situated above 
the floor of the left anterior fossa and contained fatty 
material and hair. No calcium or teeth were present. 

To our knowledge there has been no report of an intra- 
cranial dermoid or epidermoid with a fluid level, perhaps 
because films were not taken in the sitting position, as 
done in our case. The level persisted with changes in the 
position of the patient's head, the radiolucent portion 
always uppermost. It was due to liquid fat layered on 
semisolid material. 

A case of fat-containing teratoma studied by CT has 
been described by Gawler et al. [6]. These spherical zones 
of very low density suggested the presence of fat. Five 
intracranial epidermoid tumors studied by CT were de- 
scribed by Davis et al. [7]. A fluid level was not present 
in any of these. In our case the radiolucent area was 
thought to represent air until the absorption values indi- 
cated otherwise. The CT scan enabled us to make a correct 
preoperative diagnosis. 








Fig. 3. —Angiogram with patient supine demonstrating avascular mass 
displacing anterior cerebral and frontopolar arteries upward and 
posteriorly. Fluid level barely visible. 
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Epidermoid Tumors with Intraventricular and Subarachnoid Fat: 
Report of Two Cases 


D. WAYNE LASTER,! DIXON M. MOODY, AND MARSHALL R. BALL 


Congenital intracranial tumors containing cholesterol and 
fatty material are characterized by negative absorption 
values on computed tomography. The first case in which 
free intraventricular fat was seen on CT was reported by 
Fawcitt and Isherwood [1]. We have encountered two 
patients with intracranial epidermoid tumors with negative 
absorption values. Of greater interest, however, was the 
presence of freely movable fatty material within the cere- 
brolspinal fluid pathways. The first patient had undergone 
surgery, possibly explaining the distribution of free fatty 
material, but the second had not. Both patients had fat in 
the subarachnoid space, a CT finding not previously re- 
ported. Neither patient had clinical evidence of aseptic 
meningitis or other clinical findings attributed to rupture 
or leakage of epidermoid tumors. 


Case Reports 


Case 7 


A 28-year-old white female was admitted October 1970, after 
a grand mal seizure. Physical examination was normal except for 
the presence of a right upper quadrantanopsia. Skull films, brain 
scan, and left carotid arteriogram were within normal limits. An 
electroencephalogram was abnormal over the left hemisphere, 
and a pneumoencephalogram demonstrated nonfilling of the 
third ventricle and left temporal horn. A left temporal craniotomy 
with biopsy revealed an epidermoid tumor. Histologically, 
chronic granulomatous meningitis was present. No irradiation 
was given. 

The patient was readmitted 4 years later because of increasing 
right-sided headache. Three-vessel angiography demonstrated 
an extraaxial left middle fossa mass and hydrocephalus. A ven- 
triculogram demonstrated a large multilocular tumor mass ex- 
tending from the suprasellar region to the trigone of the left 
lateral ventricle, Surgery was subsequently performed with 
resection of a left medial temporal epidermoid tumor. 
Postoperatively she improved and was discharged. 

Computed cranial tomography was first performed on the 
patient in April 1976, demonstrating a large discrete area of 
radiolucency in the left posterior medial temporal area extending 
to level of the free edge of the tentorium (figs. LA and 1B). A 
smaller radiolucency was present in the right temporal area, and 
a fat-fluid level was seen in the frontal horn of the left lateral 
ventricle. The ventricles were enlarged without evidence of 
periventricular edema. The tumor appeared unchanged on a 
repeat examination 4 months later; however, some redistribution 
of the free fatty material had occurred with fatty material present 
in the subarachnoid space (figs. IC and 1D). 


Case 2 


A 38-year-old white male with a 5 year history of temporal 
lobe seizures was first seen in August 1976. A skull series ob- 
tained in 1971 was reported as within normal limits. A brain scan 
was normal, but electroencephalography demonstrated a right 
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temporal slow wave focus. Past history was negative except for 
several episodes of severe headache within the previous 3 years. 
Neurological examination was normal. An arteriogram per- 
formed at another hospital showed an extraaxial mass effect 
in the right parasellar region, and polytomography of the sella 
demonstated a rimlike calcification in the right parasellar area. 

Becaifse these studies were interpreted as probably represent- 
ing a cystic craniopharyngioma, the patient was referred to our 
institution for a CT scan. A 6 cm lesion of negative absorption 
values was demonstrated in the right parasellar region, extending 
from the middle cranial fossa into the anterior fossa (figs. 2A 
and 2B). Calcium was present on the posterior medial aspect of 
this lesion, and large fat-fluid levels were present in the frontal 
horns of the lateral ventricles. Free fat was present in the quadri- 
geminal cistern adjacent to the pineal gland. The ventricles 
were enlarged without periventricular edema. Repeat scanning 
in the lateral decubitis and brow-down position demonstrated a 
shift in the fat-fluid levels (fig. 2C). 

Fatty material obtained at ventriculography was shown at 
surgery to be from an epidermoid tumor. The meninges over the 
convexity and around the tumor had the appearance of chronic 
meningitis. No communication with the ventricular system was 
identified. 


Discussion 


The first fat-containing tumor studied by CT was a 
teratoma [2]. Of five cases of intracranial epidermoid 
tumors diagnosed by CT [3], none demonstrated free fat 
in the ventricular system or subarachnoid space. The first 
case of a fluid level within an epidermoid seen on skull 
radiographs is reported by Cornell et al. [4] in this issue. 
However, no intraventricular or subarachnoid fat was 
demonstrated on the CT scan. Maravilla [5] reports the 
first case of an intraventricular fat-fluid level seen on plain 
films, also in this issue. This dermoid cyst, which had pup- 
tured into the ventricle, was not studied by CT. Intra- 
ventricular fat was first seen on CT in a case of dermoid 
tumor [1]. Our cases represent the second and third time 
free intraventricular fat has been seen on CT and the first 
time for fat in the subarachnoid space. 

Interestingly, the sequelae usually attributed to spon- 
taneous or surgical rupture of the lesions were clinically 
absent in our two patients. Krieg [6] reported two cases 
of sudden death occurring with spontaneous rupture of 
epidermoid tumors into the third ventricle, while Olivicrona 
[7] reported a case of fatal aseptic meningitis from rup- 
ture of a fourth ventricular epidermoid plus one case of 
postoperative aseptic meningitis. Numerous cases of 
aseptic meningitis, fatal and nonfatal, occurring with 
spontaneous rupture or surgical removal of epidermoid 
tumors have been reported [8, 9]. Experimental work has 
demonstrated the intense granulomatous reaction re- 
sulting from injection of lipoidal fractions into the sub- 
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Fig. 1. —Case 1. A, Epidermoid tumor with negative absorption values in left posterior medial temporal region. B, Free fat in 
left frontal horn and right temporal horn (arrows), C. Repeat examination 4 months later demonstrating fat in right frontal horn 
and sylvian region (arrow). D, Scan at higher level showing fat globules outside ventricular system (arrow). 


arachnoid space and into the cerebral cortex [10]. The 
irritating element believed to be responsible is cholesterin, 
derived from the breakdown of keratin [11]. 


How the fat entered the ventricular System is a matter 


. 


of speculation. Transcerebral rupture of the extraaxial 
tumor into the ventricle is the most obvious cause, occur- 
ring in two of the reported cases |1, 5]. It was definitely 
not the cause in our case 2, as demonstrated surgically. 
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showing fat migrating into occipital horns 


Probably free fat in the subarachnoid space migrated to 
the outlets of the fourth ventricle as a result of patient 
position and cerebrospinal fluid pulsations. With slight 
change in head position, the fat could enter the fourth 
ventricle and might subsequently enter the lateral 
ventricles. It would remain there unless the patient per- 





Fig. 2. — Case 2. A, Epidermoid tumor extending from right 
middle fossa into anterior fossa. Thin rim of calcification 
present posteriorly. B, Large fat-fluid levels in frontal horns 
with fat in quadrigiminal plate cistern. C, Brow down scan 


formed an extreme hanging head maneuver or a reverse 
somersault. 

It is possible that certain fatty material would not migrate 
cephalad up the aqueduct of Sylvius. The direction of bulk 
How of cerebrospinal fluid would certainly be a factor 
affecting the migration of subarachnoid fat into the lateral 
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ventricles. The chronic granulomatous arachnoiditis 
resent in this condition could predispose to development 
of communicating hydrocephalus and subsequent bulk 
flow of cerebrospinal fluid into the ventricles. Enlarged 
ventricles were seen in both of our cases, but whether the 
cause was atrophy or hydrocephalus remains conjecture. 
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Bilateral Fat Necrosis of the Breast Following Reduction Mammoplasties 
COLLINS E. BABER?! AND HERMAN |. LIBSHITZ!. 


Fat necrosis of the breast is a well recognized entity. Breast 
trauma is the most frequent cause |1, 2]. Several cases 
have been reported in which the inciting trauma has been 
breast biopsy. The present case is unusual because bilateral 
nearly symmetrical areas of fat necrosis developed in the 
breasts following reduction mammoplasties. 


Case Report 


A 27-year-old woman had bilateral reduction mammoplasties 
2 years before admission because of a palpable mass in each 
breast. Xeromammograms showed poorly defined masses in the 
upper outer quadrants of both breasts. Distortiorf and retraction 
were found around the poorly defined masses. Irregular punctate 
calcifications were also identified within the masses (fig. 1). 

Subsequent excisional biopsies showed partially encapsulated 
masses infiltrated with fibrous tissue, islands of adipose tissue, 
and chronic inflammatory cells. Fat necrosis was present in and 
around the periphery of both lesions and was intimately asso- 
ciated with the calcifications. 


Discussion 


With the increased acceptance of mammography as a 
diagnostic method for both initial screening and follow-up 
of dysplastic breast disease, the need for distinct criteria 
for fat necrosis exists. Currently there is disagreement as 
to the radiologic criteria for fat necrosis [3-5], and little 
has been written on the subject in either recent mammo- 
graphic texts or radiologic literature. 

The mammograms in published studies and case reports 
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range from normal appearing to those fulfilling all criteria 
for malignancy. Most patients have nontender breast 
masses. While less than half the reported cases have calci- 
fications, when present they are usually punctate and ir- 
regularly shaped, simulating malignancies [3-5]. Distortion 
of the parenchyma can occur and may be confused with 
scarring in postsurgical cases. Thermography has not been 
of valué [3]. The bilaterality in this case and history of 
breast surgery led to the radiographic diagnosis of 
fat necrosis. 

We can anticipate increasing numbers of surgical pro- 
cedures of the breast in the future, and with them an 
increase in cases showing fat necrosis. It is hoped that as 
more cases of fat necrosis are reported, a mammographic 
distinction between it and malignancy will be appreciated. 
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Fig. 1. — A, Cephalocaudad view of right breast showin 


within lesions. Nipple and subareolar retraction secondar 
calcifications and distortion. C, Photomicrograph of biopsy 
histiocytes with necrosis. H and E, X250. 
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g irregular masses with spiculation and retraction. Punctate calcifications seen 
y to surgery. Fat necrosis was diagnosed bilaterally. B, Enlargement of area of 
specimen from right breast showing calcifications (coarse black areas) and foamy 
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Pseudotumor of the Femur from Posttraumatic False Aneurysm 
DENNIS M. WELCH! AND LOUIS A. GILULA? 


Pressure erosion of bone by an adjacent arterial aneurysm, 
bone destruction from hemorrhage in bleeding disorders, 
and postraumatic osteolysis are well defined entities 
[1, 2]. The radiographic features of a pseudotumor of the 
femur caused by a pseudoaneurysm in a quadriplegic is 
presented as an unusual postraumatic occurrence. 


Case Report 


A 34-year-old white man, quadriplegic since age 24, was 
dropped while being moved from a chair. He had no immediate 
complaints but noted some right thigh swelling. His physician 
suggested the swelling was secondary to a hematoma that 
would resolve without therapy. Because of continued swelling, 
a radiograph was obtained 8 months after injury (fig. 1A). It 
showed a large noncalcified soft tissue mass medial to a large 
defect in a diffusely osteopenic femur. Multiple bone fragments 
were in the area of the bony defect. Periosteal new bone was 
present but did not bridge this large defect. Amputation was 
recommended, but the patient refused therapy. 

Finally 18 months after the original injury, because of progres- 
sive swelling and fear of loss of the limb, the patient came to our 
medical center for further evaluation. His right thigh was dif- 
fusely enlarged and erythematous with a bruit over its medial 
aspect. Radiography at our hospital (fig. 18) demonstrated 
interval enlargement of the soft tissue mass and bony defect. 

As part of our investigative effort to determine the value of 
computed tomography, an EMI whole body computed tomogram 
at several levels of the right thigh was performed. A homo- 
geneous soft tissue mass 17 cm in diameter was detected with 
an EMI absorption coefficient of 25-30, displacing bone frag- 
ments peripherally and thinning the femur (fig. 2). 

Right femoral arteriography demonstrated a 7 x 9 cm aneurysm 
of the superficial femoral artery with a larger 20 x 30 cm avascu- 
lar soft tissue mass surrounding it (fig. 1C). The radiographic 
interpretation was a posttraumatic aneurysm of the right super- 
ficial femoral artery surrounded by a hematoma which was 
eroding and expanding the distal femur. 

Because the patient's motionless lower limbs afforded counter- 
balance for his trunk, enabling him to sit erect and making it 
easier for him to be carried, it was elected to attempt operative 
repair of the aneurysm site and avoid amputation. At surgery 
over 5 liters of organized blood were evacuated, the false 
aneurysm excised, and the superficial femoral artery repaired. 
Postoperatively, pulses were present in the right leg, and the 
foot was warm. 


Discussion 


Posttraumatic pseudoaneurysm is an encapsulated pul- 
sating hematoma which communicates with an arterial 
lumen through a rent in the arterial wall. A recognized 
complication of trauma, it generally follows laceration of 
an artery by a penetrating object. In this patient, the 
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artery apparently was lacerated by a fracture fragment. 

The unusual feature of this case is the extensive bony 
defect produced by the pseudoaneurysm and its attendant 
hematoma. Because of 1O years of disuse, the patient's 
bones were severely osteopenic and more prone than 
normal bone to pressure erosion. That bone may be eroded 
by a palsating vascular structure is well exemplified by 
pressure erosion of vertebral bodies adjacent to an aortic 
aneurysm. 

The bizarre plain radiographic appearance was not 
clearly indicative of the underlying pathology, and various 
entities were considered during the patient's evaluation. 
Of paramount concern was the possibility of a malignant 
neoplasm. A fibrosarcoma or other malignant tumor, when 
far advanced, may demonstrate bone destruction, adjacent 
soft tissue mass, and periosteal new bone [3]. However, 
the margins of the bony lesion were well defined and 
tapered, and periosteal bone was solid. 

Hemophilic pseudotumor was ruled out by the history 
[4, 5]. Massive osteolysis rarely follows trauma, and in 
tubular bones margins characteristically taper; however, 
coarsening of trabeculation, osteosclerosis, and periosteal 
reaction generally do not occur [2, 6]. 

Aneurysmal bone cysts have arisen in areas of prior 
trauma [7]; most commonly they are eccentric, meta- 
physeal, expansile, and cystlike with a thin peripheral rim 
of bone. In this case, the expansile nature of the lesion, 
though not cystlike in appearance, is not dissimilar to 
atypical examples of aneurysmal bone cysts. 

Halpern and Freiberger [8, 9] reported a large cystlike 
lesion of the fibula with a pathologic fracture occurring 
in a 16-year-old boy 3 years after fracture of the left tibia. 
Prior to arteriographic demonstration of a pseudoaneurysm 
of the anterior tibial artery, there was doubt as tc the 
etiology of the lesion. As in our case, accurate preoperative 
diagnosis was important since the procedure was then 
performed by a vascular rather than an orthopedic surgeon. 
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Fig. 2.— Transverse CT scan of 
both thighs 6 cm above patella dem- 
onstrating bone fragments (arrows) 
along periphery of homogeneous soft 
tissue mass in right thigh. Large 
amount of fat (f) between muscle 
bundles indicates marked muscle 
atrophy in left thigh. 
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Bilateral Sequestration of the Lung 
W. KARP! 


* 

Pulmonary sequestration is a comparatively rare con- 
genital malformation consisting of a nonfunctioning, often 
cystic mass supplied by one or more aberrant arteries 
arising from the aorta or its branches. While pulmonary 
sequestration may be extra- or intralobar, the latter is 
much more frequent. Bilateral sequestration is extremely 
uncommon. Only one such case has been reported [1]. 
This paper documents a second case and emphasizes the 
importance of selective angiography in diagnosis. 


Case Report 


A 13-year-old girl had a mass in the left lower lobe discovered 
incidentally on chest films. She had been in good health without 
respiratory symptoms. Chest films including tomography re- 
vealed a 5 X 3 cm homogeneous mass in the posterior portion 
of the left lower lobe (fig. 1). No pathologic changes were seen 
on the right side. 

Because pulmonary sequestration was suspected, thoracic 
aortography followed by selective angiography of aberrant 
arteries was performed using a catheter introduced via the 
femoral artery according to the Seldinger method. The exam- 
ination showed two aberrant arteries measuring 5 mm in 
diameter arising directly from the thoracic aorta at the level of 
the diaphragm. These two arteries entered the left lower lobe 
and supplied the left pulmonary sequestration (fig. 2A). The 
lower of these two arteries supplied the lateral part of the left- 
sided sequestration (fig. 28). After selective injection of con- 
trast medium, the uppermost artery was found to bifurcate into 
two arteries: one supplied part of the left-sided sequestration 
and the other branch (3 mm wide) crossed the midline and 
supplied a sequestration of the right lung not visualized on the 
chest films (fig. 2C). This additional aberrant vessel could not 
be observed after injection of the thoracic aorta alone. 

On both sides the venous drainage was through pulmonary 
veins (fig. 2D). The diagnosis of bilateral intrapulmonary seques- 
tration was confirmed at surgery, when left segmentectomy as 
well as ligation of the aberrant artery supplying the right and left 
intrapulmonary sequestration were performed. A third aberrant 
artery which had not been identified angiographically was found 
to supply the left pulmonary sequestration. This vessel was very 
small and partially thrombosed. 


Discussion 


It is generally accepted that pulmonary sequestration 
represents an embryonic malformation [2]. While its pres- 
ence may be suspected from routine chest films, Takahashi 
et al. [3] and Kohler [4] recommend bronchography to 
aid in confirming the diagnosis. However, this method is 
not needed routinely, since the conclusive examination is 
angiography. 

Among 114 cases studied by Turk and Lindskog [5], 
aberrant arteries arose from the descending thoracic 
aorta in 74, abdominal! aorta in 25, intercostal arteries in 
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five, and aortic arch in one. The diameters of the aberrant 
arteries were between 0.4 and 1.0 cm in 61 cases [5]. 
Usually there is only one aberrant artery, but multiple 
vessels are not uncommon. 

In cases of intrapulmonary sequestration venous drain- 
age is via the pulmonary veins; in extrapulmonary seques- 
tration it is via systemic veins. In two-thirds of reported 
cases the sequestration occupied the posterior basal 
segment of the left lower lobe [6]. A less common site is 
in the right lower lobe, while upper lobe involvement is 
rare [4]. Bilateral pulmonary sequestration is extremely 
unusual, havihg been reported only once [1] With im- 
proved angiographic technique, this lesion may be 
discovered more frequently [2, 4, 7—10]. 

The advantages of selective angiography include better 
visualization of the venous drainage [6, 11]. In our case 
selective angiographic study made it possible to visualize 
aberrant vessels to the right lower lobe that were not seen 
at aortography, thus permitting a preoperative diagnosis 
of bilateral pulmonary sequestration. Preoperative diag- 
nosis is important, since visualization of all aberrant vessels 
may prevent their injury during surgery. A nonpatent 
aberrant vessel obviously will escape angiographic 
detection. 

Systemic arterial supply of the lung is seen in a wide 
variety of entities characterized by abnormal pulmonary 
circulation. Examples include hypoplasia and absence of 
the right pulmonary artery with or without anomalous 
pulmonary venous drainage and pulmonary atresia with 
ventricle septal defect [11]. Angiography is of value in 
preoperative investigation of these abnormalities as 
well [11]. 

Anomalous pulmonary venous drainage of the right 
lung into the inferior caval vein, as in scimitar syndrome 
[12], is often associated with other anomalies of the lung 
and pulmonary circulation. In scimitar syndrome blood 
supply to the right lung usually comes from three sources: 
directly from the right pulmonary artery, from systemic 
vessels arising from the descending aorta below the level 
of the diaphragm, and from anomalous systemic arteries 
arising from the descending aorta within the thorax. 
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Fig. 1. — Posteroanterior and lateral chest films (A and B) and 
tomogram of right lower lobe (C) showing 5 x 3 cm homogeneous 
mass in posterior portion of left lower lobe. No pathologic changes 
seen on right side. 
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Aortic Aneurysm Causing Multiple Liver Scan Defects 
PATRICK J. CONTE! 


Numerous extrahepatic causes of focal liver defects on 
the radiocolloid liver scan have been described [1-11]. 


Many of these artifactual liver defects are the result of 
the extensive pliability of the liver in vivo. This report 
illustrates multifocal liver defects resulting from extrinsic 
compression and focal attenuation of the left lobe of the 
liver by a huge abdominal aortic aneurysm. 


Case Report 


A 73-year-old female was hospitalized because of weight loss 
and anemia. A 9°" Tc sulfurcolloid liver scan ebtained using a 
Searle Pho/Gamma lll HP camera demonstrated a prominent 
left lobe (fig. 14) containing several defects. The right lobe 
appeared normal. 

A pancreatic scan was performed following intravenous ad- 
ministration of 250 uCi of "?Se selenomethionine using a Picker 
2C Dynacamera. The*pancreas was more vertical than normal 
and a defect in the body of the pancreas was suspected (fig. 18). 
Therefore, the possibility of a primary pancreatic malignancy 
metastatic to the liver was considered, especially in view of the 
severe weight loss and anemia. 

An upper gastrointestinal series showed lateral displacement 
of the stomach by a large intraabdominal mass. The contrast 
aortogram (fig. 2) demonstrated a huge tortuous aortic aneurysm 
with large atheromatous plaques. Intramural calcifications were 
identified well beyond the opacified lumen, which indicated that 
a significant portion of the aneurysm did not fill with contrast 
material. 

A small midline upper abdominal incision was made. The left 
lobe of the liver was thin but otherwise grossly normal to palpa- 
tion. A huge abdominal aortic aneurysm was found posterior 
to the left lobe. A wedge biopsy of the left lobe was taken and 
demonstrated a normal liver architecture microscopically. Be- 
cause of the patient's age and debility, no further surgery was 
contemplated and the patient was discharged. 


Discussion 


Since the left lobe of the liver is usually thin, it is easily 
indented by adjacent structures resulting in compression 
defects simulating intrahepatic disease. In this case, several 
defects were demonstrated in the left lobe of the liver, 
suggesting multifocal liver disease. Most other causes of 
false positive liver scans produce solitary liver defects. 

The abnormal pancreatic scan is also the result of dis- 
placement by the large aortic aneurysm. A localizing 
radionuclide aortic angiogram would probably have de- 
tected the aortic aneurysm, thereby offering a possible 
explanation for the pancreatic displacement. 

With recent technologic advancements, including gray 
scale echography and computed tomography, the ana- 
tomic relationships and boundaries of these intraabdominal 
structures are more easily demonstrable. Use of these 
techniques, had they been available, would probably have 
clarified the situation and made surgical exploration 
unnecessary. 


QR. 
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The numerous causes of false positive liver scans in- 
clude both intraabdominal and extraabdominal conditions. 
Nonpathologic intraabdominal causes include extrinsic 
compression by the gallbladder, right kidney, porta hepatis, 
inferior vena cava, or hepatic flexure of the colon [1-3]. A 
prominent gallbladder fossa following cholecystectomy 
may algo be a source of potential error [2, 4]. Attenuation 
of the99"Tc photons by barium in the colon [5] or 
radiographic contrast material in the gallbladder may also 
present difficulty in interpretation. Routine abdominal 
radiographs obtained at the time of the study would be 
invaluable under these circumstances [4]. 

Nonpathologic extraabdominal causes include impres- 
sions by the xiphoid process of the sternum, lower right 
ribs (Harrison's groove), and spine [1, 4]. Devices used 
to immobilize the patient may produce extrinsic compres- 
sion of the liver [6]. Absorption of the low energy ?""Tc 
140 keV photons by the overlying pendulous breast, breast 
prosthesis, improperly positioned arm, and metallic objects 
have been described [3, 7, 8]. Misinterpretation may be 
avoided by repeating the scan after corrective action. 

Pathologic intraabdominal causes include dilated gall- 
bladder; liver malposition; dilated biliary ducts; masses 
within the kidney, adrenals, or pancreas; and retroperi- 
toneal adenopathy or tumor [1, 4, 9]. Pathologic extra- 
abdominal causes include depression of the right 
hemidiaphragm by empyema, pleural fluid, lung tumor, or 
abscess [4, 10]. 

Subdiaphragmatic collections, such as abscess and 
hematoma, may simulate intrahepatic disease [1]. Dilated 
hepatic vein secondary to congestive heart failure as well 
as other vascular abnormalities, including aortic aneurysm 
and dilated splenic vein [1, 11], are additional causes of 
potential error. : 

The multiplicity of potential causes for misleading liver 
scans simply emphasizes the need for constant correlation 
of clinical and scan findings. 
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involving entire abdominal aorta and irregular lumen with areas of both 
dilatation and narrowing due to large atheromatous plaques Fine curve 
inerar intramural calcifications located wel! beyond opacified lumen at 


certain levels. Proximal renal arteries slightly narrowed 


Fig. 2. — Contrast aortogram showing large arteriosclerotic aneurysm 





Fig. 1. —?*^ Tc sulfur colloid liver scintigraph showing two focal defects 
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A New Catheter for Sialography 
GORDON B. MANASHIL! 


Since the introduction of the Rabinov sialography set, 
sialography has become a quick, reliable, and easy pro- 
cedure. The use of a catheter needle approach to 
sialography, however, has several disadvantages. A hemo- 
stat must be used for gripping and directing the point of 
the needle. Its use often leads to rupture of the polyvinyl 
tubing and hence preferential flow of contrast through 
this unwanted orifice. A second problem with the hemostat 
has been clumsiness in directing the needle point, partic- 
ularly for submaxillary gland insertions. Patients with a 
shallow floor of the mouth or with a short distance 
between the orifice of Wharton's duct and the posterior 
portion of the lower central incisors are particularly difficult 
to cannulate. 





Fig. 1. — Sialography catheter with photographic enlargement of tip of 
catheter. Note braid and central metal coil for easy grasping and molding. 


Because of these problems, we have designed a simple 
cathetar which avoids the use of a hemostat. (Manashi! 
Modification of Rabinov sialography set, Cook, Inc., 925 
South Curry Pike, Bloomingdale, Indiana 47401). A 5 cm 
piece of thin metal was imbedded and a braid attached to 
the polyvinyl portion of the catheter proximal to the 
catheter-needie junction (Figs. 1 and 2). The use of this 
coil has allowed the catheter to be grasped without a 
hemostat and has also made the catheter extremely easy 
to mold to the contour of the patient's mouth. The metal 
core in the distal catheter is radiopaque but adds no ad- 
ditional density to the films, since the catheter contains 
contrast during filming (Fig. 3). 
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Fig 3. — Examination illustrating stone with chronic infection in sub- 
maxillary gland. Catheter is located in Wharton's duct and is filled with 
contrast. Note that metal coil adds no additional density to film. 
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Rectosigmoid Double Contrast Examination in the Prone Position 
with a Horizontal Beam 


SHINJI NIIZUMA! AND SHINICHI KOBAYASHI’ 


Although the lower rectosigmoid is readily accessible to 
digital and endoscopic examinations, x-ray studies are 
often employed first; their diagnostic accuracy will influence 
the selection of subsequent procedures. In addition, the 
barium enema is capable of visualizing the proximal por- 
tion of an obstructing lesion as well as showing extra- 
mucosal lesions which are difficult to evaluate by 
endoscopic examination. Continued efforts to improve 
diagnostic accuracy in this high-risk region therefore are 
clearly warranted. 


Recently developed double contrast methods have 
greatly improved the accuracy of radiographic diagnosis in 
the stomach, and many workers regard it as superior to 
the filling or relief method. Similar techniques are being 
employed in colon examinations. We wish to report a 
filming modification for improved visualization of the 
rectosigmoid. 


Method 


Our technique for air-contrast barium enema examina- 
tion [1, 2] includes filming the patient in a prone position 
with the x-ray beam directed horizontally (fig. 1). This 
method has been previously described by Hof and May 
[3]. In this position, the rectum is elevated and its posterior 
wall is coated with barium and well distended by air (figs. 
2 and 3). Excessive contrast medium and retained fecal 
debris drop away from this surface, permitting distinct 
delineation of mucosal features. 





Fig. 1, —Prone position for horizontal fluoroscopy or radiography. 
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Effectiveness 


To investigate the efficacy of this technique, we analyzed 
the examinations of 63 patients in whom lesions in the 
rectosigmoid region were detected and proven surgically 
and pathologically (table 1). In 23 patients (36.5%), the 
lesions were convincingly disclosed primarily in this posi- 
tion. In 26 cases (41.3%), the position provided more 
complete information on size, shape, and surface charac- 
teristics of the lesion than upright and lateral decubitus 
positions. Thus visualization was improved in 49 patients 
(77.8%). 

In 11 patients, the technique did not provide improved 
visualization. In most of these cases the lesions were con- 
centric so that all positions provided similar information. 
It should be noted that in three patfents the lesion was 
obscured in the prone position. 

In conclusion, double contast examination of the recto- 
sigmoid using horizontal beam filming of the prone patient 
isan easy and effective method for detection and delineation 
of tumors. 
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TABLE 1 


Effectiveness of Examination 
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* 
Fig 2 Double contrast mucosal examination of normal rectum in prone position. 
Fig 3 — Prone double contrast examination of patient with adenocarcinoma of rectosigmoid. e m 
. V 
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The Society of Uroradiology met in Washington, D.C., September 20, 1976, and was invited to submit abstracts of 
Its scientific program for publication in the journal. John Thornbury, president of the society, assisted with the editorial 


review and preparation. 


Pyelometry. M. Schneider, R. Ambiavagar, J. A. Becker, K. Waterhouse (Departments of Radiology and Urology, State 
University of New York Downstate Medical Center, Brooklyn, New York). 


The dilated pelviureteric system can result from an obstructive 
uropathy of the ureterovesical junction or represent the residuum 
of previous disease where the system is atonic but not ob- 
structed. In some instances drainage films at urography or retro- 
grade pyelography cannot distinguish between the two because 
of inability to exclude obstructing lesions with certainty. An 
approach utilizing pressure studies was reviewed in an attempt 
to resolve this diagnostic problem. If an obstruction exists, sur- 
gery (ureteroneocystostomy) is indicated. If urine adequately 
flows into the bladder despite a dilated system, surgery will not 
alter the function of the collecting system nor help the patient. 

Initially, patients were evaluated using an indwelling neph- 
rostomy tube. Subsequently, with the experience gained in the 
percutaneous puncture of renal masses with ultrasound gui- 
dance, an I8T Teflon sheath needle has been used to gain access 


to the renal pelvis where no prior surgery had been performed. 

The technique utilizes pressure measurements from the renal 
pelvis. With a fonstant fluid flow through the catheter to the 
renal pelvis of 10 ml/min, a pressure of 20 cm H20 is necessary 
to open the normal ureterovesical junction valvular system. 
Once this occurs, there is no further increase in pelvic pressure. 
If pressures greater than this are necessary for flow into the 
bladder, an obstruction can be suspected. A draining catheter 
in the bladder obviates any effect of a full'bladder hindering flow 
and permits identification of the opening of the ureterovesica! 
junction. This opening can also be visualized at fluoroscopy. 
Twenty-two studies were performed on 15 patients. Results of 
the pressure measurements dictated whether surgery or a more 
conservative management was undertaken. 


Diminished Density of Contrast Material: a Urographic Sign of Unilateral Ureteral Calculus. M. 
Korobkin (Department of Radiology, University of California, San Francisco). 


Renal or ureteral colic due to calculus disease is one of the 
most common of all medical problems, especially in the hospital 
emergency room. Excretory urography is usually performed 
when acute ureteral calculus is suspected to document the 
presence, site, and degree of suspected ureteral obstruction. 
When high grade acute unilateral obstruction results in a pro- 
longed dense nephrogram, a delayed pyelogram, or a significant 
pyeloureterectasis, the diagnosis of acute ureteral obstruction 
is confirmed. In the absence of these well recognized urographic 
findings, we have noticed that diminished density of contrast 
material on the side of the suspected calculus may be a useful 
functional sign of obstruction. 

Urograms performed on 11 patients with clinical findings 
strongly suggestive of unilateral ureteral calculus revealed 
diminished density of contrast material on the side suspected 
of calculus disease. All patients had unilateral flank pain for 
less than 24 hr prior to the urogram. Hematuria was present in 
10 patients. 

Plain films of the abdomen prior to urography showed a prob- 
able calculus in five patients; three others had a faint opacity 
suggestive of a possible calculus. Two patients had definite 
dilatation of the ureter, making the diagnosis of ureteral obstruc- 
tion easy. In five others, the ureteral caliber on the suspected 
side was only slightly greater than the opposite side. In the re- 
maining four patients there was no visible difference in caliber 
between the two ureters. Therefore, diminished density of con- 


trast material on the side of the suspected calculus was an im- 
portant diagnostic sign in nine of the 11 patients where ureteral 
dilatation was either absent or only slight when compared to 
the opposite side. 

Previous experimental work has suggested that when the 
ureteral diameter is nearly equal bilaterally, a difference in iodine 
concentration of at least 100% is necessary before it can be 
detected by the observer. Diminution in radiographic density 
implies a diminution in concentration of the contrast agent. it 
is unclear whether the diminution in concentration takes place 
within the kidney or is postrenal in location. Most experimental 
studies of acute hydronephrosis in animals do not support the 
hypothesis that acute obstruction results in a reduction in the 
kidney's ability to concentrate urine. Therefore, it seems likely 
that the contrast agent is concentrated normally by the kidney 
but is diluted by a column of urine more stagnant than that on 
the opposite side. 

Regardless of the mechanism responsible for the radiographic 
abnormality, it is clear that any unilateral renal disease, or any 
diffuse renal disease that affects the concentratinfj mechanism of 
one kidney more than the other, could result in a urographic 
appearance similar to that described here. In particular, unilateral 
diminution in contrast agent density is occasionally seen during 
urography in patients with acute pyelonephritis, a disease whose 
clinical appearance may closely simulate that of acute ureteral 
calculus. 


Method of Examination and Radiological Landmarks of the Normal Adult Male Urethra. R. W. McCallum, V. 
Colapinto (Department of Radiology, St. Michael's Hospital, Toronto, Ontario, Canada). 


Before attempting radiological interpretation of the 
pathological urethra, the normal anatomy and radiological land- 
marks of the normal adult male urethra must be fully understood. 
Our anatomjc dissections of the posterior urethra in 20 adult 
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male cadavers confirm the presence of three urinary sphincters 
in the posterior urethra. Two of the sphincters, the internal 
sphincter and the intrinsic sphincter, are smooth muscle and are 
concerned with passive continence. The third sphincter, the 
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external sphincter, is striated muscle and is concerned with 
active continence. It is located at the bladder neck. The intrinsic 
and external sphincters are closely related to the membranous 
urethra. Consequently the posterior urethra is vitally concerned 
with urinary continence. Therefore, it is imperative to visualize 
the posterior urethra radiologically when urethrographic 
examination is requested. 

Normal gross and microscopic anatomic slides were used to 
correlate the anatomic structures which produce the normal 
radiologic appearance in dynamic retrograde urethrography and 
voiding cystourethrography. Emptying of the posterior urethra 
by the retrograde "milk back" action of the intrinsic sphincter 
was demonstrated. it was emphasized that the intrinsic sphincter 
becomes the main mechanism for maintaining passive continence 
in patients whose internal sphincter has been damaged by 
iatrogenic trauma, as in transurethral resection of the prostate. 

The Foley catheter method has been described as the method 
of choice when assessing radiologic landmarks. In this method, 
contrast is injected via a small bore Foley catheter with its bal- 
joon distended in the fossa navicularis. Film exposure must be 


made during retrograde injection while contrast medium flows 
through the posterior urethra. Urethrographic examination i$ 
incomplete unless both dynamic retrograde urethrography and 
voiding cystourethrography are performed as a single 
examination. 

In dynamic retrograde urethrography the importance of local- 
izing the membranous urethra between the convex cone shape 
of the proximal bulbous urethra and the verumontanum was 
emphasized. Indentations in the urethra produced by musculus 
compre$sor nuda, and by spasm of the bulbocavernosus muscle 
in voiding cystourethrography were shown to be physiological 
(not due to intrinsic urethral pathology). Contrast medium in the 
duct of Cowper's gland may be seen in normal studies and does 
not necessarily mean urethral pathology. 

The application of this method in the examination of the neuro- 
genic bladder was illustrated. in these patients the primary 
problem is difficulty in voiding. It was shown that this method 
is certain to produce a voiding study in such patients, thereby 
visually pinpointing the cause of outlet obstruction and increased 
residual urine in the neurogenic bladder. 


Percutaneous Aspiration of Inflammatory Renal Masses: Separation of Medical from Surgical Disease. R. C. 
Pfister, R. J. Stanley, G. Geisse, |. C. Yoder, J. H. Newhouse (Department of Radiology, Massachusetts General Hospital 
and Harvard Medical School, Boston, Massachusetts, and Mallinckrodt Institute of Radiology and Washington University, 


St. Louis, Missouri.) 


Radiologic detection of a renal/perirenal mass in patients 
presenting with fever of unknown origin currently poses prob- 
lems of management. Acute focal bacterial nephritis is treated 
with intensive systemic antibiotics while frank abscess is drained 
with concomitant antibiotic coverage. Surgical exploration of 
bacterial nephritis (local mass effect from edema and inflam- 
matory cellular infiltration) serves no useful purpose since there 
is no fluid to drain. While malignant renal tumors may also pre- 
sent with fever, their management is seldom confused with an 
inflammatory mass since flank tenderness, urinary infection, 
bacteremia, and sepsis are hallmarks of focal bacterial nephritis 
and most renal abscesses. 

Six patients, ages 15-53 years, presented with fever and 
subsequently documented inflammatory masses in the past 3 
years. All patients underwent varying combinations of urography, 
nephrotomography, angiography, ultrasound, or computerized 
body tomography for diagnostic characterization of a renal mass 
thought clinically to be surgical abscess. The radiologic studies, 


however, suggested possible focal bacterial nephritis in three, 
probable infected cyst in two, and an infected cyst/abscess in 
the remaining case. 

Percutaneous aspiration with a thin flexible 22 gauge needle 
indicated local bacterial nephritis rather than abscess in two 
patients in the first group; both were confirmed by open explor- 
ation and subsequent clinical course. A third patient had a similar 
diagnosis and course but needle aspiration was done only at 
exploration. Therefore, three patients underwent surgery when 
percutaneous needle aspiration biopsy alone would have pro- 
vided similar information. In the remaining three patients,, per- 
cutaneous aspiration returned pus indicating the need 
for drainage. 

Thus, percutaneous needle aspiration of a local probably 
inflammatory renal mass can provide definitive bacteriologicall 
cytological confirmation of its nature. Additionally, it indicates 
which treatment avenues (medical or surgical) to pursue 
advantageously. 


Medulla, Cortex, and Their Blood Supply. C. J. Hodson (Department of Diagnostic Radiology, Yale University School 


of Medicine, New Haven, Connecticut). 


The renal parenchyma is divided into the renal pyramids which 
form the central mass of the renal lobes. While these are com- 
monly separate bodies in the midzone of the kidney, in the 
majority of kidneys they tend to undergo partial fusion in the 
polar regions. Between the renal pyramids are the intrusions of 
glomerular tissue (cortex) which separate the pyramids com- 
pletely in the midzone of the kidney and often project as ridges 
into the renal sinus. In the two polar regions these septa of renal 
tissue (incorrectly known as the renal columns) rarely reach as far 
as the renal sinus and, therefore, only partially separate the fused 
medullary pyramids. 





These "septa" of cortical tissue radiate out from the renal 
hilus, and it is along their inner edges that the interlobar arteries 
run, giving off the arcuate vessels to the lobes on either side. 
The latter run in the plane of the corticomedullary junction and 
supply, outward relative to the lobe, the interlobular arteries. 
On this basis no interlobar vessel passes through a “septum; and 
no major blood supply runs from this system of vessels to the 
medullary tissue. From the distribution of papillae seen on a 
urogram, the number and distribution of the interlobar vessels 
can be forecast. 
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Epinephrine Enhanced Renal Angiography in Renal Mass Lesions: Is It Worth Performing? M. A. Bosniak, M. A. 
Madayag, M. A. Ambos, R. S. Lefleur, W. J. Casarella (Department of Radiology, New York University Medical Center and 


Columbia-Presbyterian Medical Center, New York City). 


Use of a small dose of epinephrine prior to renal angiography 
to enhance the visualization of tumor vascularity in renal tumors 
is well known technique used for more than 10 years. After initial 
enthusiasm for this technique in the diagnosis of renal neo- 
plasms, most radiologists have abandoned this method because 
it has been found to be nonspecific (not reliable to distinguish 
between benign and malignant tumors or between inflammatory 
and neoplastic disease) and because of the general belief that 
the technique adds no significant information that is not available 
by good angiography. 

However, we have continued to use epinephrine-enhanced 
renal angiography and believe this technique is of considerable 
value in several ways. If a patient undergoes angiography to 
evaluate a renal mass (especially intrarenal masses) and 
the angiogram indicates a benign lesion, use of epinephrine 
angiography to confirm or deny this diagnosis is indicated. The 
epinephrine-enhanced angiogram adds a further dimension to 
the accuracy of standard renal angiography, especially in cen- 
trally located lesions which are surrounded by normal 
parenchyma and therefore partly obscured by normal renal 
vascularity. On the other hand, if the initial angiogram suggests 


malignancy, further confirmation is necessary. Epinephrine- 
enhanced angiography frequently can be helpful in clearly estab- 
lishing that the mass is neoplastic, and definitive surgery (radica! 
nephrectomy) can be performed rather than a tentative explor- 
atory approach. Obviously, in definitely malignant lesions studied 
by renal angiography, the performance of epinephrine angi 
ography is not necessary, although on occasion it more clearly 
establishes the extent of the lesion. 

included in our series of cases in which epinephrine-enhanced 
angiography enabled us to more clearly separate benign from 
malignant masses is one instance in which the diagnosis of neo- 
plasm was made on the epinephrine-enhanced angiogram which 
was not possible on an excellent standard renal angiogram. 

We have utilized a dose of 3-6 ug of epinephrine depending 
on kidney size. If a satisfactory epinephrine effect is not obtained, 
a second study is sometimes necessary using an adjusted dose. 
It is important to make up the epinephrine solution just prior to 
the study to be certain of a consistent response. Adjustments in 
injection pressure and filming are also necessary. Angiotensin 
has been used with similar results. 


Adrenal Imaging: Correlation of Ultrasonography with Urography, Angiography, and Body Scanning. H. A. 
Mitty, H. C. Yeh, J. Rose, B. S. Wolf (Department of Radiology, Mt. Sinai School of Medicine, New York City). 


We have evaluated patients with clinical and biochemical evi- 
dence of adrenal masses by a variety of imaging techniques 
including urography, nephrotomography, angiography, ultra- 
sonography, and, more recently, computed tomography. Seven- 
teen patients with adrenal masses were studied and the presence 
of a mass was proven at surgery or autopsy in all cases. 

Urography, particularly when combined with nephroto- 
mography, was a highly successful initial examination. Masses 
were correctly localized in all but two patients. Angiography has 
been consistently successful in this group and a previous larger 
serie$ in demonstrating adrenal pheochromocytoma as well as 
masses associated with Cushing's syndrome and virilization. This 
may be due to the fact that these lesions are usually larger than 
3 cm when the patients present clinically. Angiography has the 
additional advantage of providing blood supply information to 
the surgeon. The aldosterone-producing adenoma may be quite 


small, below 1 cm in some cases, so that adrenal venous blood 
sampling remains a necessary additional localizing technique 
which must be combined with the imaging modalities. 

B-scan gray scale ultrasonography proved successful in 
localizing masses. As a noninvasive technique, it is attractive as 
a screening method in patients with suspected adrenal metastasis 
as well as a localizing modality for patients with functioning 
tumors. The quality and reliability of the sonogram is related to 
the experience and tenacity of the operator. The artistic element 
in obtaining a good B scan may be a drawback which is largely 
overcome by CT scanning. In the seven patients who had CT 
scans in this series, localization of the lesion was successful. 

A good case can be made for using the simplest modality to 
arrive at a correct diagnosis. Although multiple techniques are 
expensive and unnecessary as a routine, it is important to 
establish the limits of the various methods. 


Strictures of the lleal Loop in Children. B. E. Hardy, R. L. Lebowitz, A. Baez, A. H. Colodny (Departments of Surgery, 
Radiology, and Pathology, Children's Hospital Medical Center, Boston, Massachusetts). 


The ileal conduit is the standard of urinary diversion against 
which all other types must be compared. Most patients with an 
ileal conduit do not develop urinary tract obstruction. In those 
who do, the obstruction most often occurs at the stomal level. 
Obstruction at the ureteric anastomosis is not common. How- 
ever, when it does occur, it is usually soon after the loop is 
created. A type of obstruction only rarely seen and reported, 
but which we are encountering with greater frequency as we 
follow children with loops for longer periods, is the stricture that 
affects the loop itself. 

From among more than 200 children with ileal loops (most 
with myelodysplasia), we have recently seen 19 patients with 
obstruction of conduits. Only two of the obstructions were 
extramural; the others were strictures within the loop itself. 
Most of tpe strictures were discrete, but three involved 





the entire loop. Sx 

Loop strictures have been thought to be ischemic in origin. 
In view of our experience with the time of occurrence as well as 
operative and histologic findings, we do not believe that ischemia 
played a role. We suggest that these strictures represent a form 
of inflammatory reaction to infection, modified by the loca! 
immunosuppressive effect of urine. 

Periodic intravenous urography is mandatory to diagnose the 
strictures before irreversible urinary tract decompensation oc- 
curs, since the obstructions are often clinically occult. Contrary 
to prior reports, freedom from early complications has little 
predictive value with regard to the development of late obstruc- 
tion. Once deterioration becomes evident, a retrograde loopo- 
gram can often determine the exact position, extent, and 
sometimes even the etiology of the problem. 








Guest Editorial 


Computer-assisted Radiology Management Systems: 
Principles Derived from Hard Experience 


Computer applications in radiology are developing rapidly. 
Decisions on purchase of computer-assisted reporting/ 
management systems weigh heavily on the radiologist- 
administrator because of the magnitude of the expense 
and the impact on departmental personnel and time- 
honored work habits. All too frequently,* decisions are 
made in an informational vacuum, although there are 
principles for guidance. These common sense principles 
have been verified by personal experience over the past 
7 years (1969—1976), to wit: the design and development 
of a commercial radiology information system [1]; system 
analysis of major hospital radiology departments in prepa- 
ration for the installation of a computer-assisted system; 
installation of more than 30 systems [2]; and continuing 
consultation with the designers of commercial and uni- 
versity-based systems. 


To Automate or Not to Automate 


It has become a popular maxim in most schools of 
business administration that the manager must be goal 
or problem oriented. Since the radiologist-administrator 
is in essence responsible for a business system, the same 
set of rules apply. 

The radiologist-administrator must be brutally honest in 
assessing the need and stating the problems which the 
system is to correct. Such problems include unconscion- 
ably prolonged report turnaround times (more than 24— 
36 hr); inability to maintain accurate listings and sum- 
maries of work volumes; inability to assess and control 
lost billing charges; duplication of patient files, patient 
numbers, and film jackets; and increasing personnel re- 
quirements to meet the expanding workload. 

A reporting system alone is not cost justifiable over the 
long term; it must be accompanied by some form of 
departmental management system, such as storage and 
rapid retrieval of patient files, listings, and summaries and 
billing controls. Annual workload of more than 35,000— 
40,000 examihations is usually the minimum for cost 
justification. Departments with geographically separated 
admitting centers or subdepartments, in particular, can 
cost justify a computer-assisted management system. 

Identification of problems to be corrected can be best 
achieved by a complete system analysis. Facilities and 
personnel for analysis of x-ray systems are provided by all 
reputable system vendors. Although vendors may not be 
completely objective, they can be invaluable in assessing 
a noncomputerized department system. Computer systems 
are easily removed if performance is unsatisfactory; 
reputable vendors 'are extremely sensitive to system 
failures and will expend every effort to avoid unsuccessful 





installations. Vendor system analyses are usually provided 
at no Cost or at a very slight fee. 

The choice of vendor should be based upon compli- 
mentary needs and capabilities. However, a certain amount 
of confidence in a vendor can be established by positive 
answers to the following questions. Does he ask for 
specific and realistic goals to be achieved by the system? 
Does he demand (and will he provide) a thorough system 
analysis of the department prior to installation? Is he 
stubbornly demanding of a thorough orientation and 
preparation of the entire staff prior to installation? Is he 
acutely concerned about the corisequences of unsatis- 
factory performance of the system? Can he provide names 
of departments of similar character and size which have 
a satisfactorily operational system for more than 6 months? 

Departmental analysis must be carried out as a joint 
effort by the department and the vendor, with written 
results reviewed by all parties. This precludes later mis- 
understandings and forces department members to recog- 
nize potential impact. The analysis also defines the vendor's 
responsibilities. In essence, it brings everyone down to 
earth from the dream states that all too often prevail in 
the early planning stages of an automated system. 

An analysis will include a thorough review of staff, 
procedures, and forms; an audit train from the entry of 
the patient into the department to the distribution of the 
report to the ward or clinician; and a description of specific 
problems to be solved. In addition, it may be supplemented 
by a careful overlay of the computer system on the manual 
system to define potential areas of parity and disparity 
and by adequate contingency plans to cope with possible 
temporary additional staff needed during the early part 
of the installation. 

Ultimately, the decision to automate will be based on 
the satisfactory fulfillment of the following conditions: 
specific and attainable goals; a reputable vendor with hard 
experience and a proved product; a convincing cost- 
justification rationale provided by the cooperative user/ 
vendor system analysis; and staff recognition of the 
problems and agreement with the proposed solutions. 


A Word to Do-it-yourselfers 


Design and development of a computer-assisted report- 
ing/ management system to meet the demands of a modern 
radiology department are prohibitively expensive for all 
but commercial firms geared to such enterprises. The 
success of such systems, even in the hands of commercial 
vendors with creditable experience in medical computer 
applications, is risky. A review of the life span of systems 
developed in university centers from 1970-1975, as 
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reported at the American College of Radiology Symposia 
@n Computer Applications in Radiology, demonstrates an 
extremely low 5 year survival rate. Failures have occurred 
primarily because of inherent complexity of design and 
lack of competent and experienced designers; inadequate 
conceptualization of the scope of the project; and com- 
plete dependence upon programmers who may start a 
project and leave suddenly, or who may be tempted to 
perpetuate themselves and extend the project indefinitely. 

The millions of dollars and countless man years required 
for the design and development of medical computer 
systems make attempts at custom-built systems fiscally 
suicidal and professionally embarrassing [2, 3]. The quietus 
should be firmly placed on any voice saying, in effect, 
"Let's do it ourselves. Commercially available systems 
don't fit our needs because our department is unique. 
Let's hire a programmer, budget $100,000 over the next 
year and build our own system." 

In reality, radiology departments are not so much 
unique as individualistic. As in all marriages, the key to 
success lies in the willingness of both partners to adapt 
to each other's needs based on mutual respect and 
commonness of purpose. In a very real sense, the radiology 
department and the vendors must try to accentuate, 
during the honeymoon, areas of compatibility and mini- 
mize areas of friction by exercising the adaptability intrinsic 
to both. 


Installation 


Once the decision has been made to go ahead, a series 
of orientation and indoctrination conferences must involve 
the entire staff, professional, technical, and clerical. Ab- 
sence of staff radiologists at the preinstallation confer- 
ences is an ominous sign and portends an unnecessary 
prolongation of the training period which ultimately may 
lead,to system failure. Moreover, the staff must be pre- 
pared to accept and correct unrecognized departmental 
deficiencies and inefficiencies demonstrated by the pre- 
installation analysis. 

Because the department must continue to function 
during installation and training, everyone will be doing 
double duty (i.e., trying to maintain output while learning 
new methods). Thus, /nitia/ results during the training 
period may be worse than before installation. During this 
period, even the most enthusiastic advocate can become 
discouraged. The integration of a computer-assisted sys- 
tem into a smoothly functioning unit with maximum return 
of benefits may require from 6 weeks to 6 months. 





Problems encountered in the training may include un- 
derstaffing, and the administrator must be prepared to 
hire additional help. Automated systems demand a fairly 
rigid adherence to protocol; personnel who previously 
performed only marginally may be threatened by the need 
for a higher standard of work. The department staff may 
be required to relocate because of previously unknown 
but real staffing inadequacies. Radiologists must learn 
new reporting techniques rapidly and, worse, be under 
pressure to relinquish time-honored dictation. 

A system supervisor must be appointed prior to installa- 
tion, and his authority must be clearly established to the 
entire staff. He must have a thorough knowledge of both 
the departmént and the proposed system, supervisory 
capability, and the respect of co-workers. Most vendors 
provide at least a week of formal training for the selected 
supervisor. Experience has shown that a highly motivated 
system supervisor virtually assures the cooperation of 
administrative, clerical, and technical.staff while improving 
the chances for success and decreasing training time. 

A current delusion promoted in the popular media is 
that computer systems have a quasi-mystical capability to 
solve problems. Unfortunately, an efficient computerized 
system superimposed upon an inefficient organization 
only transforms inefficiency into chaos. A computer sys- 
tem is only as efficient as the organization and personnel 
employing it. 

Clerical, administrative, and technical staffs of a radiol- 
ogy department take their cue from the department head. 
Therefore, the radiologist-administrator must not only be 
able to intellectualize the need for the system and its 
impact upon his department but also to explain the cost- 
benefit rationale to his staff. The success of his efforts 
will determine the ultimate contribution of the computer 
system to the improvement of departmental efficiency. 


Richard L. Mani 
Veterans Administration Hospital 
San Francisco, California 941271 
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Letters 


Bone Mineral Data Debated 


In our abstract on the validity of the absorptiometric measure- 
ment of bone mineral content of the radius [1], the following 
statement was inserted without our knowledge: "mean values 
[for bone mineral content] were markedly below U.S. white 
standards...." This sentence was added by R. B. Mazess, editor 
of the special section on bone mineralization. Presumably Mazess 
refers to his own bone mineral data [2] as the U.S. standard. 
Before the scientific world standardizes to a Wisconsin norm, 
it is important to consider several aspects of the problem. 

While significant disparities of 19% and 22% exist between 
the Brookhaven and Wisconsin data sets, the comparison was 
between four and 134 subjects, respectively, and between six 
and 29, respectively. When groups with adequate numbers 
were compared (39 Brookhaven and 63 Wisconsin), the differ- 
ence of 1.4% was insignificant. Thus the absolute differences 
may result from the well known unreliability of data from 
small groups. 

However, when suitably corrected for skeletal height and lean 
body mass, the relative mineralization figures obtained in Wis- 
consin agree quite well with the Brookhaven data. For example, 
the Brookhaven group of women in the 30-40 year age group 
(N = 6) had 0.18 g/cm less bone mineral but weighed 9.4 kg 
less and were 8.3 cm shorter than the mean values of the 
corresponding Wisconsin group. Clearly, for any individual, the 
amount of mineral is proportional to size. This is the essential 
point of our study, that the linear density measurement of bone 
mineral content cannot be used to compare populations. It is 
highly inappropriate to use an “average” absolute value for all 
individuals, regardless of size, as the reference against which 
their degree of mineralization is measured, since the conclusions 
drawn can be misleading. 

Numerous data sets show differing degrees of mineralization 
among groups. In a study of women in Indiana, bone mineral 
content values at the radial shaft were lower than those obtained 
in the Wisconsin study (C. C. Johnston, cited in [3]). Similarly, 
bone mineral content values obtained in German [4] and Dutch 
subjects (J. Van der Sluys Veer, cited in discussion of [4]) were 
lower than in the Wisconsin subjects. Some groups from 
Hamburg had as much as 17%-19% less mineral than Wisconsin 
values, although in none of these studies was the population 
characterized or a random sample drawn. 

Bone mineral at the distal radius was examined in 1,087 white 
men and 1,608 white women, a random sample of a defined 
population of workers and their families in Oakland, California 
[5, 6]. Measurements at the distal radial site were made of 126 
white men and 380 white women in Wisconsin [2]. Differences 
between the Wisconsin data and the Oakland data were small, 
varying between 0% and 3.5% for the various age groups. How- 
ever, Wisconsin men were 2-6 cm taller and, except for the 
oldest group, weighed 3 kg less than California men. Similarly, 
overall, Wisconsin women weighed approximately 1 kg less than 
the California women and were, except for those in their forties, 
1 cm taller [1, 21. 

Factors other than body size also need investigation. Dietary 
differences may result in different degrees of mineralization. 
One very important dietary component that must be considered 
is fluoride. Wisconsin, along with North Dakota and West 
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Virginia, has the highest concentration of fluorides in its finished 
public water supplies of any state or Puerto Rico (1.1-1.7 ppm 
fluoride) [7]. California water has O-O.5 ppm fluoride; New 
York water has 0.6-1.0 ppm. 


Consequently the Wisconsin population, far from being the 
U.S. nofm, may in fact be nonrepresentative: taller, slighter, 
and with highly mineralized bones. Fluoride in the water and 
food chain, other mineral and dietary differences, work stress, 
possibly delayed onset of maturation, possibly genetic differ- 
ences may combine to distinguish Wisconsinites from the aver- 
age U.S. white population. As the people of this country migrate 
south and west, the isolation process may accelerate. If, then, 
physiologic baselines of bone mineralization, endogenous hor- 
mone production, or lung function are required and if information 
on maturation, aging, and drug use needs to be ascertained, 
funds and effort might better be expended in the examination, 
not of the first population available, but of several representative 
populations. The labeling of “U.S. standard” can then be made, 
we anticipate, with some “scientific comprehension” and with 
minimal "acts of faith" [8]. 


N. F. Goldsmith 
767 San Diego Road 
Berkeley, California 94707 


S. H. Cohn 
Brookhaven National Laboratory 
Upton, Long Island, New York 11973 
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| find it difficult to decipher the exact points which Goldsmith 
and Cohn wish to make, but there seem to be two criticisms 
meriting comment: (1) on normal values for U.S. whites and 
population differences; and (2) on normalization of bone mineral 
data. With regard to the first, it is clear from studies on large 
numbers of subjects from Wisconsin, Indiana, Califomia, and 
illinois that there are no differences among U.S. white sub- 
populations [1]. in contrast, the Brookhaven data of Cohn and 
co-workers averaged 7% lower than these "standard" values. 
The origin of this difference could be the small sample of the 
Brookhaven group (VW = 126), or it could be a real difference 
reflecting smaller body and bone sizes or lesser mineralization. 

in our experience, the most likely causes for such lower bone 
mineral values are unrecognized technical difficulties (source 
filtration, very low or very high count rates) or carelessness in 
calibration. While commercial scanning equipment (such as the 
Norland Bone Mineral Analyzer) was designed to be foolproof, 
it evidently is not. Without careful calibration, erroneous values 
can be obtained. Such problems have apparently affected the 
results of European (and American) users of the Norland 
instrument. For example, the German data cited by Goldsmith 
averaged 8% below U.S. white standards, but on visiting the 
Hamburg laboratory 2 years ago | found that half the difference 
could be accounted for by calibration. Goldsmith and Cohn's 
citation of hearsay about Dutch data seems worthless to refute, 
except that in visiting the laboratory in question ! found sub- 
stantial problems with equipment, source filtration, and 
calibration. 

Obviously a detailed compilation of bone mineral data from 
around the world is needed so that patterns of differences can 
be examined. Our laboratory has tried to serve as a compilation 
center for such data since 1973, but we have had little response 
from investigators. Whatever the cause of the lower bone 
mineral content in Brookhaven subjects, it is important to 
recognize the difference if the prediction formulas suggested by 
that group are to be used. It was for this reason that the phrase 
to which Goldsmith and Cohn object was introduced into their 
report. Dubious data on 126 subjects does not, in my mind, 
cast doubt on the validity of the normative data collected on 
thousands of subjects. 

With regard to the related "essential" point on data normali- 
zation, uncontrolled comparisons of bone mineral among indi- 
viduals or populations has not been advocated. There is an 
obvious need to take into account bone and body size (i.e., 
normalization) in making comparisons. The simplest such nor- 
malization procedure has seemed to be the regression adjustment 
for bone width rather than mere use of a mineral-width ratio. 
In large samples of normal subjects, bone width was found to 
correlate highly with bone mineral' content, and regression 
adjustment served to reduce the variance. Unfortunately, such 
manipulation did not enhance the discrimination between osteo- 
porotic patients and matched controls. The Brookhaven group 
has in the past presented complex algorithms using height and 
weight to adjust for skeletal and body size, but they have failed 
to demonstrate that these algorithms reduce the variance in 
bone mineral content more than a simple multiple regression 
using height and weight, or even more than the simple regression 
against bone width. Further, normalization is only really effective 
(for clinical applications) when it enhances the discrimination 

. 





between patients with bone disease and normal subjects. R 
would be useful if such computational exercises were shown to 
have some relevance to clinical reality. 

| apologize for the consternation my editorial handling of their 
report has caused and regret that persons measured at Brook- 
haven appear demineralized compared to standard values for 
U.S. whites. 


Richard B. Mazess 
University of Wisconsin Hospitals 
Madison, Wisconsin 53706 
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Editorial Questioned 


| feel compelled to write because of mixed feelings about 
Rushmer's editorial [1]. | cannot take issue with the facts 
presented, because these have appeared with frequency in 
multiple media in the past. Rushmer's suggestion regarding how 
physicians request examinations and his suggestion that they 
indicate whether the examination is useful in defining treatable 
disease is interesting. The Joint Commission on Hospital Ac- 
creditation has long insisted that pertinent clinical information 
be provided with requests for radiologic examinations, but 
compliance has been an enigma. The only possible enforcement 
strategy has been to delay the examination until the information 
is available, which penalizes the ill patient. 

Rushmer's editorial is directed toward the wrong audience. 
His approach could be accomplished only through education in 
medical schools. it is my observation that medical students 
request too many examinations and are not required to supply 
pertinent information; they should instead be taught to use 
great discretion in their choice of studies and to supply the 
radiologist with realistic information. 

As a medical school research physician, Rushmer neither 
directly cares for patients nor deals with physicians daily. There 
was no way to know this from the identification at the end of 
the editorial. His comments and perspective might be different 
if he were the attending physician advising a patient's spouse 
that it was senseless to go further in diagnosis since the disease 
was untreatable. Furthermore, because Hushmer does not work 
at an institution with a scanner, he has not had the opportunity 
to work with neurology groups who have found the scanner to 
be extremely useful. 


Leland L. Burnett 
j Mason Clinic 
Seattle, Washington 98107 
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It is generally recognized that high utilization rates of sophis- 
ticated technologies are an important cause of the escalating 
costs of health care, threatening the future financial stability of 
the system. The responsibility of the practicing members of the 
health professions to assume leadership in curbing excesses and 
demanding greater discrimination of their peers cannot be 
effectively cast aside by pointing to past failures, by pointing 
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fingers at medical schools, or insisting that only practicing 
physicians can understand the problem. Having spent 25 years 
intensively engaged in the development of ultrasonic diagnostic 
equipment, | am saddened to observe virtually every sophis- 
ticated diagnostic test available is overutilized to an exhorbitant 
degree. Who is to speak out against such waste? 


Robert F. Rushmer 

Center for Bioengineering 

University of Washington 
Seattle, Washington 98195 * 
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Robert Shaw Macintyre, 1912-1976 


On August 1, 1976, Amer- 
ican radiology lost from its 
ranks an industrious, dedi- 
cated, and highly personable 
member, Robert Shaw Mac- 
intyre. Born December 8, 
1912, in Milan, Michigan, he 
grew up in Mt. Pfeasant, 
Michigan, where from 1930 
to 1933 he attended Central 
State Teachers College be- 
fore entering the University 
of Michigan in Ann Arbor — 
B.S., 1934; M.D., 1938. 

He had successfully bat- 
tled pulmonary tuberculosis in the now all but forgotten 
years of long drawn out collapse therapy and, more 
recently, cardiac and vascular ailments until his life ended 
during the night with a final massive coronary occlusion. 

"Mac" accomplished much in 38 years as a physician. 
Following graduation, a year as intern at the University 
Hospital, and a year as assistant resident in pathology, the 
residency in surgery to which he had been appointed was 
abruptly interrupted by his bout with tuberculosis. Two 
years later, in 1943, he began a 3 year residency in 
radiology at Michigan. His earlier experiences in pathology 
and surgery added luster to his work in his new field. 
After certification by the American Board of Radiology 





R S Macintyre 


. 529 





in 1946, he stayed on as a member of the faculty, serving 
successively as instructor, assistant professor, and asso- 
ciate professor before joining two other Michigan-trained 
radiologists in practice in 1952 at Houston's Methodist 
Hospital. He will long be remembered in Ann Arbor as an 
excellent teacher, an able administrator, and a great friend 
of students. 

From Methodist Hospital he moved into the chairman- 
ship of the department of radiology of Baylor Medicali 
School in 1971, where, during his 5 year stewardship, 
sizable steps were made in building for that school a 
strong position in American radiologic education. 

In addition to serving as an associate editor of the 
therapy section of the Year Book of Radiology with Isadore 
Lampe in 1950, Macintyre published 14 papers on 
pathology and radiology, a fitting embellishment to his 
all-around excellence as a radiologist. He was an active 
participant in numerous professional societies. He was 
also past president of the Methodist Hospital medical staff 
and the Harris County (Texas) Division of the American 
Cancer Society. 

Mac’s wife Barbara and their four children in Houston 
are joined by a very great number of former students, 
colleagues, and personal friends in mourning the passing 
of a truly fine physician. 


, Fred Jenner Hodges 
Ann Arbor, Michigan 





Abstracts of Current Literature 


Chest 


Implantation metastasis after percutaneous transthoracic 
needle aspiration biopsy. Sinner WN, Zajicek J (Karolinska 
Sjukhuset, S-10401 Stockholm, Sweden). Acta Radiol [Diag] 
17:473-480, July 1976 


Results of follow-up of 2,726 patients who had had percu- 
taneous transthoracic needle biopsy of pulmonary lesions were 
reviewed. The biopsy technique utilized cytologic examination 
of material aspirated through a small bore needle (18-20 gauge). 
An average of two biopsies were made per lesmn, and 1.264 
malignant lesions were diagnosed. An implantation metastasis 
was Clinically observed at the site of needling in one patient 5 
months post biopsy. The patient had an inoperable, moderately 
differentiated, squamous bronchogenic carcinoma. The literature 
concerning tumor implantation following percutaneous needle 
biopsy contains only occasional reports of such metastases. The 
authors found reports 6f two additional cases of dissemination 
of tumor cells along the needle track of a percutaneous thoracic 
biopsy. All previous reports used wide bore needles when type 
and size of needle were specified. The risk of hematogenous 
metastasis following percutaneous biopsy is discussed by ref- 
erence to literature reports of 5 year survival rates for groups of 
patients with and without percutaneous biopsy. On the basis of 
similar survival rates, the authors conclude that percutaneous 
transthoracic aspiration needle biopsy does not affect survival 
in pulmonary carcinoma and may reasonably be used for 
diagnostic purposes when indicated. 


J. D. Harley 


Pulmonary retention and translocation of insufflated tan- 
talum. Morrow PE, Klipper RW, Beiter EH, Gibb FR (School of 
Medicine and Dentistry, University of Rochester, Rochester, New 
York). Radiology 121:415—421, Nov. 1976 


Studies of pulmonary clearance of tantalum dust labeled with 
'8°Ta in dogs have been extended to as far as 816 days post- 
exposure in order to substantiate earlier pulmonary rentention 
data, examine lymphatic uptake, and seek long-term pathological 
changes. Exposure to 5-u and 10-4 powders was compared with 
the results of earlier 1-u studies. The 2. 1-year long-term clearance 
half-time of 1-u powder was confirmed, while the 5-u and 10-u 
powders were found to have a mean long-term retention half- 
time of 333 days. All three particle sizes demonstrated rapid 
postinsufflation uptake by the pulmonary lymph nodes, followed 
by either retention or very slow clearance. No tantalum-induced 
pathological changes were found on histological examination. 


Author Abstract 


Post-traumatic *pneumatocele in the inferior pulmonary 
ligament. Ravin CE, Smith GW, Lester PD, McLoud TC, Putman 
CE (Yale University School of Medicine, New Haven, Connecticut). 
Radiology 121:39—41, Oct. 1976 


Pneumatocele localized to the inferior pulmonary ligament is 
an uncommon sequel of blunt chest trauma. Three such cases 
are reported and the characteristic location and appearance of 
the pneumatocele, as well as its benign course, are discussed. 
A similar radiographic appearance has been produced in 
cadavers by injecting air into the inferior pulmonary ligament. 


Author Abstract 


The retrosternal line.'Jariot D, Merle P, Vincens C, Gravier R, 
Vialett JF (Hopital Saint-Jacques, Place Henry-Dunant, 63000 





Clermont-Ferrand, France). J Radiol Electrol Med Nucl 57: 
155-158, Feb 1976 


Measurement of the supracardiac portion of the retrosternal 
line was made on over 200 normal chest films made in the lateral 
projection. In the adult, the normal retrosternal line is less than 
4 mm tfehind the sternum. In infants, the retrosternal line is 
obscured by the thymus, and in children, the retrosternal line 
is rarely visible depending on the degree of involution of the 
thymus. The space between pleura and sternum anteriorly con- 
tains fat, connective tissue, muscle, nerve, lymphatics, and 
internal mammary vessels. To the right of the midline, the lung 
is in contact with the anterior chest wall, both above as well as 
at the level of the heart. The right pleura is directly against the 
sternum. To the left of the midline, the lung is in contact with the 
sternum above the level of the heart. At this level, the right and 
left retrosternal lines coincide. At the cardiac level, the pleura 
is reflected to the left, presenting a triangular opacity anteriorly 
above the diaphragm. At the level of the first costochondral 
articulation, the left retrosternal line is deflected slightly from the 
sternum by the brachiocephalic arterial trunk and the 
venous trunk. 

An anatomical study was performed with systematic measure- 
ments on several patients with known abnormal or pathological 
conditions — post operative edema and hematoma. Accordingly, 
a separation of 8 mm from the sternum was considered to be 
definitely pathologic. This is of great diagnostic value in follow-up 
studies of developing retrosternal pathology. When initial films 
appear normal, a definite diagnosis is readily established when 
serial films show progressive separation of retrosternal line, 
eventually reaching and exceeding 8 mm, 


William H. Shehadi 


Subpulmonic pneumothorax in patients with chronic ob- 
structive pulmonary disease. Christensen EE, Dietz GW (Uni- 
versity of Texas Southwestern Medical School, Dallas, Texas). 
Radiology 121:33-—-37, Oct 1976 


A spontaneous pneumothorax is occasionally seen under the 
lung on upright views, apparently due to subpulmonic trapbing 
of pleural air by adhesions. This is most likely to occur in patients 
with chronic obstructive pulmonary disease (COPD), especially 
if they have extensive parenchymal scarring from previous tuber- 
culosis. The authors describe 4 patients who had subpulmonic 
pneumothorax, severe COPD, and parenchymal scarring and 
presented in respiratory failure. None had other clinical symp- 
toms suggesting pneumothorax. Radiologists should be aware 
of this condition, since it is potentially lethal. 

Author Abstract 


Cardiovascular 


Pulmonary congestion in chronic heart disease —radio- 
logic clinical and hemodynamic relationships. Stage P, 
Movild B, Hesse B, Steinnfetz E (University Hospital, DK-2100 
Copenhagen, Denmark) Acta Radio! [Diagn] 17:417—424, 
July 1976 


A prospective comparison of clinical and radiologic signs of 
pulmonary vascular congestion, pulmonary artery pressure, and 
pulmonary artery wedge pressure was undertaken in 47 con- 
secutive patients with chronic heart disease undergoing cardiac 
catherterization. Upright posteroanterior and lateral and right 
lateral decubitus chest films were classified into three grades: 
Grade O: normal blood flow distribution and normal definition 
of vessels; Grade 1: flow shift to upper lobes and normal defini- 
tion of vessels; and Grade 2: flow shift to upper lobes and 
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blurring of lower lobe vessels. Presence of interlobular septal 
eines, pleural effusion, pulmonary edema, and heart size were 
also noted. 

No correlation was found between presence or absence of 
basal crepitations at auscultation and pulmonary artery pressures. 
There was a significant (P< O.01) difference between the mean 
pulmonary artery pressure and pulmonary artery in each of the 
radiographic grades of pulmonary congestion, but a wide range 
of wedge pressure overlap resulted in poor discrimination 
between the groups. Interlobular septa were seen only with 
pulmonary artery wedge pressure greater than 18 mm Hg; of 27 
patients with higher pressures septa were visible in 14. Pleural 
effusion was demonstrated only when pulmonary artery wedge 
pressure was 21 mm Hg or greater; of 22 patients with higher 
pressures effusions were found in 10. Alveolar edema was 
demonstrated only when pulmonary artery wedge pressure was 
30 mm Hg or more; of eight patients with higher pressures 
alveolar edema was found in four. Relative heart volumes were 
significantly smaller in Group O than in Groups 1 and 2 (P< 0.01), 
but not significantly different between the latter groups. 


J D Hartley 


The frontal chest film as a method of suspecting trans- 
position complexes. Tonkin iL, Kelley MJ, Bream PR, Elliott LP 
(University of Florida, Gainesville, Florida). Circulation 53: 
1016-1025, June 1976 


The plain chest film may indicate transposition of the great 
arteries. In the majority of transposition complexes, the absence 
of the pulmonary trunk is the premier sign. Presence of a pul- 
monary trunk almost invariably indicates that it arises from a 
normal anteriorly located right ventricular infundibulum. In the 
more unusual transposition with ventricular inversion, the right 
ventricle arises from the left atrium and forms a convex left 
heart border. The ascending aorta produces a relatively straight 
convex density in the left superior mediastinum. A notch below 
the bulge of the right ventricle is the septal notch. If there are 
two ventricles, the septal! notch is just above the diaphragm. In 
the single ventricle, the rudimentary right ventricle bulge is 
confined to the upper one half of the left heart border and the 
septal notch is higher. 

Robert Frech 


Aostocoronary bypass grafting in a child with coronary 
artery obstruction due to mucocutaneous lymph node 
syndrome: report of a case. Kitamura S, Kawashima Y, Fujita 
T, Mori T, Oyama C, Fujino M, Kozuka T, Nishizaka K, Manabe H 
(Osaka University and Children’s Health Center, Osaka, Japan). 
Circulation 53:1035—1040, June 1976 


Mucocutaneous lymph node syndrome is a febrile disease 
prevailing among children in Japan which was first reported as 
a clinical entity in 1967. Since then, more than 7,000 cases have 
been reported. Angiographic coronary artery lesions are present 
with an incidence as high as 60% to 80%. Cardiac or sudden 
death has occurred in 126—296 either during or long after the acute 
phase of illness. Autopsy studies always have demonstrated the 
presence of coronary artery lesions such as aneurysm formation 
and/or thrombotic obstruction. The real etiology remains uncer- 
tain. A 4-year-old Japanese boy developed a high fever that did 
not respond to antibiotic or the usual antipyretics. On the third 
febrile day, macular skin rash, edema in the extremities, and 
marked swelling of the cervical lymph nodes were noted. The 
signs and symptoms subsided spontaneously. Approximately 10 
months after the acute onset, acute myocardial infarction was 
noted. The right coronary artery and the left anterior descending 
artery were totally occluded. Saphenous bypass grafts were 
successful. Ventricular function improved. 

Coronary artery lesions reported as sequelae of infantile 
polyarteritis nodosa in the U.S. are similar to those of mucocu- 
taneous lymph node syndrome in Japan. From the pathologic 





viewpoint, this syndrome is an arteritis of a specia! type involving 
small and medium sized muscular arteries. The predilection for 
involvement of the main coronary arteries is due to nutrient 
arteritis of these large arteries. 

Robert Frech 


Arteriographic anatomy of the extra-hepatic biliary system 
(in French). Lamarque JL, Bruel JM, Dondelinger R, Senanc JP 
(Service Central de Radiologie, Cliniques Saint-Eloi CHU, 
F 34000 Montpellier, France). J Radiol Electro! Med Nuci 57: 
499—504, June-July 1976 


The authors believe that angiographic visualization of 
the extrahepatic vascular system, especially the cystic artery, is 
of greater diagnostic importance than generally recognized. The 
pharmaco-enhancement techniques that have been studied in- 
clude: (1) a vasodilator such as acetylcholine in the hepatic 
artery to cause local vasodilatation of the collateral arteries and 
an improved visualization of the cystic artery; and (2) a vaso- 
constricting agent, such as angiotensin also in the hepatic artery, 
resulting in increased opacification of the cystic artery. 

in the 56 patients who were so examined, the cystic artery was 
identified in 44%. Definitive identification was complicated by 
variations in the course of the artery related to its point of origin, 
and to variable positions of the gallbladder. In 88% of the cases, 
the cystic artery originated from the right hepatic artery and in 
11% from the main or middie hepatic arteries, or from the gastro- 
duodenal. The course of the artery is downward in a postero- 
anterior direction ending at the level of the vesicular neck. [ts 
average length is 20 to 25 mm with a lumen of about 1 mm. in 
7596 of the cases observed, opacification of the cystic artery was 
followed by a vesicular parietography in which the contours of 
the gallbladder were clearly outlined. The authors conclude that 
angiographic demonstration of the cystic artery has a potentially 
important role in the differential diagnosis of tumors of the 
gallbladder and of inflammatory processes. 

A. F. Govoni 


Control of duodenal haemorrhage with cyanoacrylate. 
Goldin AR (Groote Shuur Hospital, Observatory 7925, Cape 
Town, South Africa). Br J Radio! 49:583—-588, July 1976 


Three cases of massive duodenal haemorrhage refractory to 
conventional therapy have been successfully treated by percu- 
taneous selective intra-arterial injection of isobutyl 2 cyano- 
acrylate. Case histories, injection technique and review of the 
literature are presented. 

Author Abstract 


Monckeberg's arteriosclerosis revisited: or silver vessels 
among the old. Moskowitz M, Verani M (Cincinnati Genera! 
Hospital, Cincinnati, Ohio). J Can Assoc Radio! 27: 200—202, 
Sept 1976 


Ninety-four patients at a hospital for chronic diseases submitted 
to anteroposterior radiographs of the pelvis. All were at least GO 
years old. Twenty-three patients were found to have Monckeberg 
sclerosis; of those, 23 were known diabetics or were subse- 
quently shown to be diabetic. These findings indicate that 
Monckeberg's arteriosclerosis is a fairly reliable sign of diabetes 
even in elderly patients. The authors also investigated the pos- 
sible relationship of Monckeberg's arteriosclerosis to an elevated 
serum cholesterol or serum triglyceride level. They found a pos- 
siblerelationship between a serum abnormality and demonstration 
of Monckeberg's arteriosclerosis in patients who have no other 
plain film demonstration of arteriosclerosis. No conclusions were 
drawn because of the relatively small number of cases in the series. 


J. M. Tishier 


Natural history of autologous blood clot embolization in 
swine. Osterman FA Jr, Bell WR, Montali RJ, Novak GR, White 
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RI Jr (Johns Hopkins Medical Institutions, Baltimore, Maryland). 
Invest Radiol 11:267-276, July-Aug 1976 


Previous studies of the natural history of embolized clots in dogs 
have demonstrated rapid lysis, presumably because the canine 
fibrinolytic system is very active. The fibrinolytic activity in swine, 
however,issimilartohumans,andforthisreasonthe pig was 
chosen for our study. The gluteal branches of the external iliac 
artery in nine domestic swine were embolized with either unmodi- 
fied or modified (heat-formed, Amicar) autologous clot. In addition, 
three pigs were embolized with unmodified autologous clot to 
branches of the gastrosplenic artery. The lysis of clot emboli in 
both groups was followed by serial angiography at 48 hours and 
14 days. Clot lysis as assessed by euglobulin lysis and plasmin gen- 
eration wasnot activated by the experimental technique. Necropsy 
was performed on the animals in the second group. Partial or total 
obstruction of all arteries was present 48 hours after embolization 
and only 50% of arteries were recanalized at 14 days. At necropsy, 
organized partially occluding clot was demonstrated in the splenic 
artery of all 3embolized swine. Itisconcludedthat: 1) swine provide 
anexcellent animal modelfor studying the natural history of arterial 
embolization; 2) Amicar or heat-formed clot shows no advantage 
over simple autologous clot in retarding intra-arterial clot lysis, and 
3) simple autologous clet is an effective material for temporary 
intra-arterial occlusion. 


Author Abstract 


Gastrointestinal 


Angiographic assessment of pancreatic pseudocyst: a reap- 
praisal. Cho KJ, Reuter SR (University of Michigan Medical Cen- 
ter, Ann Arbor, Michigan). J Can Assoc Radiol 27:193—195, 
Sept 1976 


Celiac and superior mesenteric angiograms were obtained in 
21 of 90 patients with subsequently demonstrated pancreatic 
pseudocysts. Five patients (24%) had no angiographic signs of 
pseudocyst. two were normal and three suggested pancreatitis. 
The pseudocysts subsequently demonstrated in these five patients 
were shown to range in size from 2.5 to 6 cm in diameter. All pseu- 
docysts demonstrated angiographically in the series measured 
more than 6 cm in diameter. Since the angiographic diagnosis of 
pancreatic pseudocyst depends on characteristic alterations in 
pancreatic vessels, small and extrapancreatic cysts are difficult to 
diagnose by this method of examination. Although the initial investi- 
gation of patients with clinically suspected pancreatic pseudocyst 
is the B-mode ultrasonic scan, angiography is still indicated for 
patients in whom carcinoma is suspected or for whom surgery 
is planned. | 


J. M. Tishler 


The accuracy of radiological and computer diagnoses in 
small bowel examinations in children. Jeans WD, Morris AF 
(University of Bristol, Bristol, England). Br J Radiol, 49:665—-669, 
Aug 1976 


A prospective study was made of the accuracy of the 
: . i ! 
diagnoses made by radiologists and by two computer methods 
of prediction in 120 children having radiological examinations 
of the small bowel. The predicted diagnoses were calculated 
using the Bayesian and Relative Likelihood techniques. The 
results have been compared with the final clinical diagnoses, 
which have been considered to be "correct" It was found that 
of 94 (78%) children with no small bowel disease the correct 
diagnosis was made by the radiologist in 79 (84%), by the 
Bayesian method in 86 (91%), and by the Relative Likelihood 
method in 77 (8296) children. In the 26 (2296) children with 
small bowel disease the correct diagnosis was made by the 
radiologist in 21 (8195), by the Bayesian method in 13 (50%), 
and by the Relative Likelihood method in 11 (4296) children. 

The accuracy of the three methods of interpretation of signs 
has been compared using the diagnostic test rating index, which 





takes into account the false-positive and false-negative results, 
as well as the correct and incorrect results. The radiologist rating, 
was 0.76, the Bayesian method 0.57 and the Relative Likelihood 
method O.51. The index for the radiologist was significantly 
greater than that for the Relative Likelihood method (p< 0.05). 

Computer predictions are based on observations made by the 
radiologist and may be affected by the initial selection of signs, 
the compression of information into a "normal" or "abnormal" 
format, and the size of the bank of information available. They 
offer an objective test of the significance of selected radiological 
signs. Computer diagnosis provides a useful research tool, but 
in this study was less accurate than the radiologist. 


Author Abstract 


Disorders of the cricopharyngeus muscle: a review. Palmer 
ED (Hackettstown Community Hospital, Hackettstown, New 
Jersey) Gastroenterology 71:510—519, Sept 1976 


An extensive review of the anatomic history, neurology, and 
physiology of the cricopharyngeus muscle is presented with 123 
references. Clinical features of achalasia, spasm, and hypertrophy 
of the cricopharyngeus muscle are elaborated, and 24 
neurological diseases which affect cricopharyngeal function 
are listed. 


Charles A. Rohrmann, Jr. 


Endoscopic retrograde cholangiopancreatography (ERCP): 
radiographic technique. Goldberg HI, Bilbao MK, Stewart ET, 
Rohrmann CA, Moss AA (University of California School of 
Medicine, San Francisco, California 94143). Am J Dig Dis 21: 
270—278, March 1976 


Successful endoscopic retrograde cholangiopancreatography 
(ERCP) depends on quality radiography as well as sophisticated 
endoscopic technique. High quality radiographs are obtained by 
careful attention to technical detail, proper equipment, appro- 
priate fluoroscopy films, and patient position. Three phase, high 
millilamperage equipment with small focal spot fluoroscopic tube 
ensure short exposure times and high clarity radiographs. The 
radiographic table should have at least 90?/15? mobility and 
be equipped with an image system and TV monitors visible to 
both radiologist and endoscopist. A scout film of the upper 
abdomen is obtained prior to passage of the endoscope to show 
biliary or pancreatic calculi and to ensure the absence of barium 
which would obscure the cholangiopancreatic field. Flu8ro- 
scopic monitoring during ductal filling is mandatory to avoid 
overfilling of the pancreatic system. Spot films are obtained 
during or immediately after ductal filling to demonstrate ductal 
morphology. Appropriate positioning of the patient can accent- 
uate the effect of gravity in filling portions of the unopacified 
ductal system. Upright position to fill the distal common bile 
duct, supine position for filling the pancreatic tail and right 
hepatic duct, and right decubitus position for galibladder 
opacification are frequently useful. 


Charles A. Rohrmann, Jr. 


Clinical and roentgen manifestations of cholecystoduo- 
denal fistula. Beachley MC, Ghahremani GG, Southworth LE, 
Siconolfi EP (Medical Collège of Virginia, Richmond, Virginia 
23298). Am J Dig Dis 21:482—488, June 1976 


Cholecystoduodenal fistulas are usually a complication of a 
neoplastic or inflammatory process involving the gallbladder or 
duodenum. Seventy-five percent are due to cholecystitis with 
cholelithiasis. Perforating duodenal ulcer, carcinoma of the 
gallbladder or pancreas, and other less common entities account 
for the remainder. Preoperative diagnosis depends on careful 
radiographic evaluation. Signs of importance include gallstone 
ileus, air in biliary tree, ectopic gallstone and intestinal obstruc- 
tion, ail or part of which may be seen in one-third to one-half of 


patients with a choledochoduodenal fistula. Barium examination 
* 
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of the upper gastrointestinal tract with the patient in the right 
e anterior oblique position accentuates opacification of the fistula, 
gallbladder, or bile ducts. The gallbladder is characteristically 
shrunken and scarred producing a "pseudodiverticulum" of the 
post apical duodenum. Perforated stones may become impacted 
in the duodenal bulb. 


Charles A. Rohrmann, Jr. 


Fulminant cholangitis and septicemia after endoscopic 
retrograde cholangiography (ERC) in two patients with 
obstructive jaundice. Thurnherr N, Bruhimann WF, Kreis GI, 
Bianchi L, Faust H, Blum AL (Katonsspital Basal, CH-4004 Basel, 
Switzerland). Am J Dig Dis 21:477-481, June 1976 


Two patients with jaundice were evaluated with ERC and found 
to have extrahepatic obstruction due to calculi and tumor respec- 
tively. The first patient was treated with 2 gm Ampicillin daily 
after the endoscopic retrograde cholangiography and developed 
fatal pseudomonas sepsis on the fifth postprocedural day. The 
second patient developed septicemia 24 hr after the procedure. 
Despite treatment with Keflin and Gentamicin the patient died on 
the sixth post ERC day. Both patients had multiple liver abscesses 
and severe cholangitis at post mortem. Summary recommenda- 
tions are that ERC should only be performed when surgery is 
planned within 24 hr and treatment with antibiotics should be 
instituted as soon as the diagnosis of biliary obstruction is made. 


Charles A. Rohrmann, Jr. 


Aspirin-induced ultrastructural changes in human gastric 
mucosa. Baskin WN, Ivey KJ, Krause WJ, Jeffrey GE, Gemmell 
RT (University of Missouri, Columbia, Missouri}. Ann /ntern Med 
85:299-303, Sept 1976 


Occult gastrointestinal bleeding commonly occurs with aspirin 
therapy. This article documents that even two aspirin tablets 
will cause cellular damage to the gastric mucosa. These changes 
consist of focal damage to the cell apices, vacuolization of the 
cell cytoplasm, and intracellular edema. There is also a mea- 
surable reduction in the transmucosal potential difference 
measured with electrodes in the stomach and a peripheral vein. 
Buffered aspirin and other drugs containing salicylates were not 
studied. 

In the accompanying editorial by Dr. Allan Cooke of the Uni- 
versity of lowa, the implications of this study are analyzed. Ap- 
proximately 7096 of the patients taking 2 to 3 aspirin per day 
will have a measurable increase in occult gastrointestinal bleed- 
ing as measured by the loss of chromium labeled erthrocytes 
into the stool. The amount of this blood loss is nearly always 
very small (about 3-6 ml per day). The incidence of severe 
bleeding is estimated to be about one case per 10,000 heavy 
aspirin users per year. 


David C. Dale 
Department of Medicine, U.W. 


Genitourinary 


Peripelvic extravasation, urinoma formation and tumor 
obstruction of the ureter. TwerskyJ, Twersky N, Phillips G, 
Coppersmith H (State University of New York, Brooklyn, New 
York), J Urol 116:305-307, Sept 1976 


Peripelvic extravasion is most commonly seen in acute ureteral 
obstruction due to ureteral calculus. The authors reported four 
cases of tumor obstruction of the ureter producing peripelvic 
extravasation. They found five previously reported cases in the 
literature. Urinoma developed in three of the authors' four cases. 


John W. Li 


Arterial calcifications in severe chronic renal disease and 
their relationship to dialysis treatment, renal transplant, 


and parathyroidectomy. Meema HE, Oreopoulos DG, deVeber 
GA (Toronto Western Hospital, Toronto, Ontario, Canada). 
Radiology Nov 1976 


The incidence, distribution, and progression of arterial calci- 
fication in severe chronic renal disease were studied from 364 
skeletal survey examinations in 152 patients (ages 15-60). The 
incidence increased from 30% in the 15-30 age group to 50% 
in the 40-50 group. The earliest and commonest site of calci 
fication was the ankles, followed in frequency by the abdominal 
aorta, feet, pelvis, and hands and wrists. Progression occurred 
in 36% of the nondialyzed, 19% of the peritoneally dialyzed, 13% 
of the post-transplant, and 8% of the hemodialyzed patients. 


Author Abstract 


Intraluminal obliteration of the renal arteries in kidney 
tumors. Hlava A, Steinhart L, Navratil P (Charles University, 
Hradec Kralove, Czechoslovakia). Radiology 121:323—-329, Nov 
1976 


A preoperative obliteration of the renal vascular bed was per- 
formed in 90 patients by means of Gelfoam emboli. This pro- 
cedure facilitates the ligation of the renal vein and artery during 
transabdominal nephrectomy. The decreased vascularity lessens 
the risk of tumor embolization and reduces the duration of the 
surgical procedure by half. A simple routine percutanegus 
method of occlusion is described. Gelfoam emboli are unsuited 
for permanent obliteration in bleeding tumors. 


Author Abstract 


Musculoskeletal 


Quantification of bone mineralization using computed 
tomography. Ruegsegger P, Elasser U, Anliker M, Gnehm H, 
Kind H, Prader A (institute for Biomedical Engineering, Uni- 
versity of Zurich, Zurich, Switzerland). Radiology 121:93-97. 
Oct 1976 


Computed tomography was used to find a sensitive parameter 
for bone mineralization. A precision scanning instrument was 
constructed for determination of the mineral distribution in 
sections of the forearm. The quality of the reconstructed images 
allows separate quantification of compact and spongy bone even 
when gamma rays are used. Computer simulation and measure- 
ment of models and macerated human bones showed that under 
clinical conditions it is possible to quantify spongy bone density 
within an accuracy of 3: 296. 


Author Abstract 


A radiological sign of entrapment of the median nerve in 
the elbow joint after posterior dislocation. Matev | (Institute 
of Orthopaedics and Traumatology. Boul. Petko Napetov 56a, 
1614, Sofia 14, Bulgaria). J Bone Joint Surg 588-353-355, 
Aug 1976 


A characteristic radiologic sign is proposed ‘which signifies a 
long-term entrapment of the medial nerve and/or the brachial 
artery at the elbow joint. A depression in the cortex on the ulnar 
side of the distal humeral metaphysis with interruption of local 
periosteal reaction was found in two separate cases of median 
nerve entrapment at the elbow joint following closed reduction 
of posterior dislocations with fractures of the medial epicondyle. 
The anteroposterior radiograph was optimal to visualize this sign. 
In the cases described, the characteristic radiographic sign dis- 
appeared after surgical repositioning of the median nerve, In 
patients who have had a history of severe elbow trauma, who 
presently manifest a distal neurologic finding involving the 
median nerve, the finding of such a characteristic notch 
or depression on the cortex will alert “the radiologist to this 
pathology. Surgical correction of the nerve entrapment may 
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result in a long-term end result of complete recovery of a severe 
median nerve deficit. 


Gerald R. Smith 


125 iodinated fibrinogen uptake in inflammatory joint 
disease as a complicating factor in the detection of deep 
vein thrombosis. van der Pompe WB, Cox PH (Department of 
Nuclear Medicine, Rotterdamsch Radio-Therapeutisch Instituut, 
Groene Hilledijk, Rotterdam-24, The Netherlands). Br J Radiol 
49:348—350, 1976 


An enhanced uptake of '^?--fibrinogen observed in the arthritic 
knee joint of a patient suspected of deep vein thrombosis was 
confirmed in a number of patients with inflammatory joint disease 
in the absence of thrombosis. While this is a potentially serious 
source of false positive diagnoses, the possibility also exists that 
this phenomenon could be used to evaluate the degree to which 
active disease is present in the joints of patients suffering from 
inflammatory disease. 


Author Abstract 


Pyogenic arthritis of the sacroiliac joint. Coy JT, Wolf CR, 
Brower TD, Winter WG* (University of Kentucky Medical Center, 
Lexington, Kentucky). J Bone Joint Surg. 58:845—849, Sept 
1976 


Sacroiliac joint infections are interesting to the radiologist 
since this disease often presents as a very ill-defined process and 
often is misdiagnosed as possible appendicitis or other abdom- 
inal problem. The radiologist may be the first to find the sym- 
metric destructive or sclerotic process on both sides of the 
inferior synovial portion of the sacroiliac joint. The technetium 99 
polyphosphonate bone scan often vividly demonstrates the site 
of inflammation as unequal and increased activity localized to the 
particular inflammed sacroiliac joint. The authors disclosed a 
series of nine cases of sacroiliac pyarthrosis in which the symp- 
toms of the sacroiliac joint infection were present from 12 to 
200 days prior to complete diagnosis, thus illustrating the dif- 
ficulty in quickly diagnosing this unusual and ill-defined entity. 
All patients were eventually clinically cured of their disease 
through both antibiotic use and incision and drainage. Although 
seven of nine had roentgenographic indications of sacroiliac joint 
destruction, four of the seven are totally asymptomatic and none 
had any functionally significant symptoms from the sacroiliac 
joint. The radiographic findings may appear quite remarkable 
after the process is cured but often is very unremarkable when 
the patient is actually infected. 

Although the ilium is the most frequently infected flat bone of 
the body, most commonly sacroiliac joint infection has its path- 
ogenesis from a pyarthrosis, not an osteomyelitis. After the 
sacroiliac joint cavity is filled with pus, either minor trauma or 
pressure tends to rupture the anterior capsule of the sacroiliac 
joint allowing the pus to track into the iliac fossa. The infection 
may track along the tendon of the iliopsoas muscle to the upper 
thigh as well as possibly following the tendons of the short 
external rotatorseto the buttock and ascending into the lumbar 
region along the crest of the ilium. Occasionally the purulent 
material may penetrate the pelvic floor and discharge through 
the vagina or rectum. Interest in this topic in patients who have 
ill-defined abdominal pain, hip pain, or back pain may lead the 
radiologist to suggest early pathologic findings involving the 
inferior portion of the sacroiliac joint. 


Gerald R. Smith 


The multiple sclerotic osteogenic sarcoma of eariy child- 
hood. Cremin BJ, Heselson NG, Webber BL (Groote Schuur and 
Red Cross Children's Hospital, University of Cape Town, South 
Africa). Br J Radiol 49:416—419, May 1976 


+ 
Two cases of sclerosing osteogenic sarcoma that occurred in 
early childhood are reported. They and the similar cases reviewed 





are unusual in their development at an unusually early age, their 
multicentric presentation and their densely sclerotic nature% 
These are uncommon manifestations of osteogenic sarcoma and 
are considered due to proliferative metastic osteoid formation 
in areas of rapid bone growth. 


Author Abstract 


Radiology of the total knee replacement. Goergen TG, 
Resnick D (University of California, San Diego, California). J 
Can Assoc Radiol 27:178—185, Sept 1976 


.* 

The authors describe the polycentric (Gunston) and the geo- 
metric knee arthroplasties. They stress the importance of initial 
postoperative films in the evaluation of the position of various 
components of the devices, They indicate that the femoral unit 
of the polycentric device should be positioned so that it is at a 
40° angle to the longitudinal axis of the femur. The equivalent 
desirable angle for the geometric unit is 60?. Excess bone 
cement may damage and cause excessive wear on the prosthesis 
as it tends to pool in the concave tibial portion of the devices. 
A lucent line over 2 mm at the bone-bone cement interface indi- 
cates infection, especially if it increases in width. Noninfective 
processes such as heat necrosis may produce similar changes 
but these tend to be under 2 mm in width and do not increase in 
size after 6 months postoperatively. Distal femoral or proximal 
tibial fractures may also be demonstrated and these may require 
surgical intervention. Arthrography is often useful to demon- 
strate separation of bone cement from the adjacent bone. The 
commonly demonstrated postoperative complications are: 
migration of the wire marker; subluxation or posterior 
dislocation; prosthesis loosening; and fractures or infection. 


J. M. Tishler 


Nervous System 


Cerebral cortical arteries in the diagnosis of epidural 
hematoma. Glickman MG, Handel SF, Hoff JT, Coulson W 
(University of California School of Medicine, San Francisco, 
California). Neuroradiology 10:187—195 Feb 1976 


The authors report their experience with 4O cases of surgically 
proven epidural hematoma. They define four signs of focal brain 
compression visible on standard Towne and lateral views with 
either common or internal carotid injection. On the lateral view, 
during the arterial phase, the cortical vessels beneath the epidural 
hematoma were straightened and the distance between the in- 
volved arteries increased. This was termed the compression 
cone effect and visible in all 4O cases. On the Towne view three 
findings were described. During the arterial phase, straightened 
medially displaced cortical arteries beneath the hematoma were 
identified in 35 of 4O cases. During the late arterial phase, com- 
pressed superimposed vessels under the apex of the hematoma 
were seen as a dense large-caliber vascular structure in 15 of 40 
cases. This was termed the line of contrast condensation. During 
the venous phase a biconvex parenchymal blush which was 
attributed to venous compression and retarded capillary flow 
was seen in 18 of 40 cases. Without benefit of these four signs, 
Six cases were misdiagnosed as subdural or intracerebral 
hematomas. 9 


Paul M. Chikos 


A comparison of computer assisted tomography (EMI 
scanner) with conventional neuroradiologic methods in the 
investigation of patients clinically suspected of intracranial 
tumor. Gawler J, du Boulay G, Bull JWD, Marshall J (National 
Hospital for Nervous Diseases, Queens Square, London, 
England). J Can Assoc Radiol 27:157—170, Sept 1976 


Experience is reported for 212 cases of intracranial tumor sus- 
pects on whom computer assisted tomography was used as the 
initial radiologic investigation. All scans were interpreted by one 
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observer who had access to the patients' clinical status. No other 
* investigative information was available to the observer. The 
scans were later reviewed after other pertinent investigations 
were carried out and after the surgical or autopsy findings were 
known. Eighty of 95 subsequently proven intracranial neoplasms 
(8495) were clearly demonstrated on the initial scan, four cases 
were suspicious and led to further investigation which eventually 
diagnosed neoplasm, six scans demonstrated the complications 
of neoplasm such as hydrocephalus or bone destruction but not 
the neoplasm itself. There were five false negatives (three supra- 
sellar meningiomas, all less than 2 cm diameter, one metastatic 
lesion seen only at postmortem, and one pontine glioma which 
was demonstrated by angiography). Eight false positives were 
reported, where lesions were suspected but not demonstrated 
by other methods or proven subsequently. One hundred five 
patients also had angiography (three false positives and three 
false negatives). Sixty-one of these patients had encephalograms 
(two false positives and three false negatives). Computerized 
axial tomography of the head was thought by the authors to 
compare favorably with angiography and encephalography 
insofar as false positives and false negatives were concerned. 


J. M. Tishler 


Contrast enhancement of cerebral infarcts in computed 
tomography. Wing SD, Norman D, Pollock JA, Newton TH 
(University of California School of Medicine, San Francisco, 
California). Radiology 121:89—92, Oct 1976 


Approximately 60% of cerebral infarcts between 1 and 4 
weeks old may be enhanced by contrast material. A recent infarct 
can be missed if contrast material is not used; however, recent 
infarcts can also be partially obscured by the contrast medium, 
so that a precontrast scan is necessary. Infarcts, arteriovenous 
malformations, and gliomas may appear similar on the CT scan. 
Recent infarcts can have a significant mass effect (seen in 22% 
of cases), and their anatomical location and morphology may or 
may not be helpful in the differential diagnosis. Ipsilateral ventric- 
ular dilatation, homogenous low-density areas, and sharp 
margins are usually found in older infarcts. 


Author Abstract 


Gas myelography in the investigation of occult spinal 
dysraphism. Cook PL (Wessex Neurological Centre, South- 
amfton General Hospital, Southampton SO94XY, England). 
Br J Radiol 49:502—-515, June 1976 


In patients presenting with suspected spinal dysraphism of the 
occult type, particularly children, cisternal gas myelography is 
coming to be accepted as the radiological investigation of choice. 
The technique of the examination as performed on 4O such 
patients is described in detail. There have been no complications. 
Twenty-five patients showed abnormalities of the cord together 
with low termination and abnormal fixation of the conus. The 
visualization was excellent in terms both of reliability and detail. 
Reasons are discussed for the difficulties in demonstrating these 
lesions using positive contrast and for preferring gas 
myelography. 


ý Author Abstract 


Computerized tomography and angiography in sub- 
arachnoid haemorrhage. Kendall BE, Lee BCP, Claveria E 
(National Hospital for Nervous Diseases, London WC1, England). 
Br J Radiol 49:483—501, June 1976 


Our study of 100 multiple aneurysm cases show that 66 sur- 
vived the initial danger period either with surgery or by conserva- 
tive treatment. Of these only one may have died subsequently 
from bleeding from an incidental aneurysm, during a continuing 
follow-up period now averaging more than 7 years. In a separate 
series of 75 patients presenting clinically with subarachnoid 
haemorrhage it was possible to lateralize or approximately 


localize the site of bleeding by CT in 56; 31 were from aneurysms 
and 13 from arteriovenous malformations. In the remaining 19 
cases CT was unhelpful in indicating the site of haemorrhage; 12 
had aneurysms; no cause was found in the remainder. CT was 
more valuable in localization in the 7 days following the 
haemorrhage (86%) than later (34%). 

The low risk of bleeding from incidental aneurysms makes us 
feel that treatment confined to the lesion which is responsible 
for the subarachnoid haemorrhage is not an unreasonable policy 
in the large majority of these patients. Detailed angiographic 
study of the site of haemorrhage is performed, but once this has 
been achieved, more extensive angiography is not routine, but 
is determined by the requirements of the surgery directed at 
the site of haemorrhage. 


Author Abstract 

. 
Computer subtraction in regional cerebral blood-volume 
measurements using the EMI scanner. Zilkha E, Ladurner G, 
LIH LD, DuBoulay GH, Marshall J (Institute of Neurology and 
the National Hospital for Nervous Diseases, Queens Square, 
London WCIN 3BG, England). Br J Radio/ 49:330-334, 1976 


A computerized subtraction technique has been described to 
measure regional cerebral blood volume (RCBV)! using the EM! 
scanner in a group of 13 patients. Sodium iothalamate was in- 
jected intravenously (1.75 ml/kg) to increase the absorption of 
x-rays in the cerebral circulation, Significant regional differences 
in CBV were shown, values in the frontal and temporal regions 
being lower than the mean hemisphere value (4.9 + 0.7) and 
higher in the occipital region. The left hemisphere showed a 
significantly higher CBV when compared with the right. Measure- 
ments of CBV in the cortex showed no regional variation, but 
the mean cortical value of 6.1 + 1.8 was significantly higher 
than the hemisphere mean. 


Author Abstract 


Pediatric Radiology 


Osteopetrosis in a mother and fetus discovered during 
pelvimetry. Delahaye RP, Metges PJ, Anglade JP, Malmezat X, 
Pascal-Suisse P (Hopital Begin, 69 Avenue de Paris, F94160 
Saint-Mande, France). J Radiol Electrol Med Nuci 57:359—362,. 
April 1976 


The prenatal diagnosis of osteopetrosis in a fetus in utero is 
rare. The authors believe the finding of osteopetrosis simul- 
taneously in the mother and fetus has never been previously 
reported. One week prior to delivery, a pelvimetry requested for 
a clinically contracted pelvis incidentally revealed diffuse bony 
Sclerosis of the maternal pelvis, the visualized spine, and the 
entire fetal skeleton — an appearance characteristic of ostec- 
petrosis. At birth the infant appeared clinically normal. Radio- 
graphic examination, however, confirmed the diagnosis of 
osteopetrosis (Albers-Schonberg disease). Maternal bone survey 
revealed diffuse involvement of the entire skeleton. 


William H. Shehadi 


Upper airway obstruction in infants and smali children. 
Improved radiographic diagnosis by combining filtration, 
high kilovoltage, and magnification. Joseph PM, Berdon WE, 
Baker DH, Slovis TL, Haller JO (Columbia-Presbyterian Medica! 
Center, New York, New York), Radiology 121:143—-148, Oct 
1976 


Selective filtration, high kilovoltage, and fine focal spot magnr 
fication produce detailed radiographs of the airway of infants 
and small children. This technique has been applied to the study 
of upper airway obstruction in the glottig, subglottic, and supra- 
glottic areas. Its great diagnostic yield is accompanied by a 
reduction in radiation dose compared to that of a nonfilter tech- 
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nique. The physical factors dictating choice of filter and 
film-screen combination are discussed. 


Author Abstract 


Chlorambucil treatment of frequently relapsing nephrotic 
syndrome. Grupe WE, Makker SP, Ingelfinger JR (Children's 
Hospital Medical Center, 300 Longwood Avenue, Boston, 
Massachusetts 02115). N Engi J Med 295:746—749, 1976 


A randomized control trial was conducted to determine if the 
combination of prednisone and chlorambucil was more effective 
than prednisone alone in treating children with nephrotic syn- 
drome. Twenty-one children with either steroid-dependent or 
frequently relapsing nephrotic syndrome were studied. Patients 
who received combination therapy clearly did better. The aver- 
age interval until the first relapse after initiating therapy was 
3.7 months for steroids alone and 19.6 months for steroids plus 
chlormabucil. These results parallel previous studies which indi- 
cated that cyclophosphamide therapy will induce prolonged 
remissions in this disease. The authors point out that chlorambucil 
appears to have less immediate toxicity than cyclophosphamide; 
they saw no alopecia, ¢ystitis, anorexia, or vomiting with the 
chlorambucil therapy. An additional article in this issue of the 
New England Journal of Medicine by Theodore Ehrenreich (Treat- 
ment of idiopathic membranous nephropathy, 295:741-746, 
1976) indicates in an uncontrolled trial that corticosteroids are 
better than no treatment for membranous nephropathy. Overall, 
it appears that accumulating evidence indicates that patients with 
the nephrotic syndrome associated with membranous glomerular 
nephropathy or the so-called “minimal lesion nephropathy” are 
benefited by steroids and immunosuppressive drugs. 


David C. Dale 
Department of Medicine, U.W. 


Fetal cervical hyperextension in breech presentation. Rus- 
sell JGB, Aird MRC (St. Mary's Hospital, Manchester 13, 
England). Br J Radiol 49:580-582, July 1976 


A review was made of Down's syndrome patients who were 
radiographed as fetuses. The majority were found to be in ab- 
normal postures, often “star gazing” Further review of star 
gazing fetuses showed that two of eight were normal and the 
rest were abnormal. Hypotonia was a frequent association. 


Author Abstract 


Miscellaneous 


Observer performance in detecting multiple radiographic 
signals. Prediction and analysis using a generalized ROC 
approach. Metz CE, Starr SJ, Lusted LB (Center for Radiologic 
Image Research, Chicago, lllinois). Radiology 121:337—347, 
Nov 1976 ə 


The theories of decision processes and signal detection provide 
a framework for evaluation of observer performance. Some 
radiologica! procedures involve a search for multiple similar 
lesions, e.g., plain radiographic examinations for gallstones or 
pneumoconiosis, Presuming knowledge of the conventional ROC 
curve for detection of a single radiographic signal, a model is 
presented which is used to predict observe performance in an 
experiment requiring detection of more than one such signal. An 
experiment tests the validity of this model for detecting radio- 
graphically the presence of zero, one, or two low-contrast, 2-mm 
diameter, Lucite beads. Results confirm the validity of the model 
and suggest that observer performance in relatively complex 
detection tasks can be predicted from simpler experiments. 


Author Abstract 





Mach bands and density perception. Lane EJ, Proto AV, 
Philips TW (State University of New York, Upstate Medicale 
Center, Syracuse, New York). Radiology 121:9-17, Oct 1976 


Perception of a roentgen image is greatly influenced by the 
production of Mach bands by the retinal neural networks. The 
mechanism of their production and contributing factors such as 
lateral inhibition, projection, contour, film density, object density, 
and background are discussed. Although Mach bands often 
facilitate perception of roentgen density, misinterpretation of 
their significance may lead to erros in diagnosis. 


Author Abstract 


Penetrating trauma of the neck. Saletta JD, Lowe RJ, Lim 
LT, Thornton J, Delk S, Moss GS (Division of General Surgery, 
Cook County Hospital, Chicago, Illinois}. J Trauma 16:579—587., 
1976 


Routine exploration of penetrating wounds to the neck in 246 
patients supported continuation of this policy rather than 
exploration in selected patients. Ninety patients had major injury 
identified at exploration of which 13 were unsuspected on clin- 
ical evaluation. Preoperative studies including arteriography 
identified five of the 13 unsuspected injuries. No significant 
postoperative complications were encountered in the negative 
exploration group with a single minor wound infection in one of 
156 patients. Seven complications were identified in the positive 
exploration group including two missed vascular lesions 
requiring additional surgery. 

Chest and neck radiographs were obtained routinely and 
yielded evidence for six cervical spine fractures and 14 associ- 
ated chest injuries. No other studies were routinely employed. 
Barium esophagrams were considered helpful if contrast extrava- 
sation was identified, but a normal study was considered incon- 
clusive for excluding an esophageal injury. Arteriography was 
selectively employed in the low neck (zone one below sternal 
notch) and high neck (zone three above the angle of the 
mandible), but not employed in the midneck (zone two) because 
of the ease of exploration and control of bleeding vessels. 

Vascular injuries were most commonly encountered, including 
46 arterial and 36 venous injuries. Six pharynx and 16 esophag- 
eal injuries ere treated. The larynx was injured five times and 
the trachea seven. Fourteen neurological injuries were sustained 
including five to the spinal cord; no laminectomies were 
performed. 

In discussing their results in relation to other series employing 
the selective approach, the authors noted that the selective 
approach avoids many unnecessary surgical explorations, but 
not at the risk of missed lesions that then produce considerable 
morbidity and occasional mortality. 


Curtis H. Northrop 


Angiographic findings in miliary (micronodular) tuber- 
culosis of the liver. Redmond JP, Capron X, Pietri J, Trinez G 
(Dr. G. Trinez, Service Central de Radiologie, C.H.U., F80000 
Amiens, France). J Radiol Electro! Med Nucl 57:7—11, Jan 1976 


Tuberculous involvement of the liver occurs in one of three 
forms: tubular —tubercula& cholangitis; macronodular — tuber- 
culoma and tubercular abscess; micronodular — miliary tuber- 
culosis. The latter is by far the commonest type when the initial 
tubercular focus is inconspicuous or not determined. Two cases 
of miliary tuberculosis of the liver are reported. The patients 
complained of general malaise, asthenia, and abdominal pain. 
One patient had a decided elevation of the erythrocyte sedi- 
mentation rate. Tubercle bacilla could not be demonstrated in 
tissues obtained by needle biopsy or laparoscopy, although 
multiple granulomata were observed on laparoscopy. Chest 
films were normal and no abdominal calcifications could be dem- 
onstrated on plain film. Selective hepatic angiography showed 
a normal anatomical distribution of the arteries. Initially „the distal 
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arterioles seem to encircle small nodules, presenting a striking 
e nodular pattern. This is followed by a flow of contrast material 
opacifying the nodules and the immediately surrounding 
parenchyma. The remaining hepatic parenchyma is normal. 
There is no abnormality of the venous systems. 

One patient received vigorous antitubercular treatment re- 
sulting in marked clinical improvement and considerable regres- 
sion of the granulomatous lesions as demonstrated by repetition 
of the selective hepatic angiogram and laparoscopy. 

Arteriography for evaluation of macronodular lesions — tuber- 
culomas have been reported before. However, this ig the first 
report to appear in the literature on the angiographic findings 
in micronodular tuberculosis. 


William H. Shehadi 


Metastasis to the cranial vault from hepatoma of the liver. 
Morvan G, Marsault C, Brault B (Dr. Brault Service de Radiologie 
Ouest, 100 Boulevard du General-Leclerc, 92110 Clichy, France). 
J Radiol Electro! Med Nuc/ 57:159—164, Feb 1976 


A case of primary hepatoma is reported in which diagnosis was 
made following accidental discovery of a metastatic lesion in the 
right parietal bone. A 42-year-old Senegalese complained of a 
swelling in the right parietal region, and clinical diagnosis of a 
hematoma was made. A surgical incision intended to drain the 
hematoma revealed the presence of tumor tissue. Histologically 
this proved to be metastatic hepatoma. Radiologic examination 
of the skull revealed a 2.5 cm well defined defect in the right 
parietal area. The findings on liver scan and hepatic arteriography 
were consistent with hepatoma. Osseous metastasis from pri- 
mary hepatoma is rare. In descending order, the bones involved 
are spine, ribs, long bones, and facial bones —usually the 
mandible. The metastatic lesions are osteolytic; rarely 
osteoblastic. 

William H. Shehadi 


Arteriographic appearance of hepatosplenic granuloma- 
tosis due to sarcoid and tuberculosis. Helenon CH, Battesti 
JP, Michel C, Turiaf J (Service de Radiologie B, Hopital Tenon, 
2 Rue de la Chine, 75019 Paris, France). J Radiol Electro! Med 
Nucl 52:233-242, March 1976 


Hepatic and splenic arteriography was performed on 30 
patients with sarcoidosis and one patient with tuberculosis. For 
technical reasons, two of the selective celiac arteriographies 
were unsuccessful. Of the patients with sarcoidosis, 19 were 
males and 11 females. Ages ranged from 24 to 56 years. These 
patients had mediastinal, pulmonary or both mediastinal-pulmon- 
ary localization, and were classified as stage |, 8 cases; stage ll, 
21 cases; stage lll, 1 case. Needle aspiration biopsy of the liver 
was positive in 22 patients showing epitheloid follicles 
with necrosis. 

Hepatic arteriography revealed enlarged livers in 16 patients, 
normal in 11, and one patient had a small cirrhotic liver. Enlarge- 
ment of the liver was detected clinically in eight patients. 

In the arterial phase, numerous small opaque nodules were 
revealed, 3-8 mm in diameter, of unequal density, and uniformly 
distributed throughout the liver giving the parenchyma a hetero- 
genous pattern. Semitransparent loqinar spaces of the same 
size were interspersed between the nodules. In the venous phase, 
there was a more homogenous pattern of the liver parenchyma. 

The spleen was normal in 13 patients, enlarged in 15. One 
patient had an enormous enlargement of the spleen which 
measured 28 X 14 cm. There was no definite abnormality of the 
vascular architecture in either the arterial or venous phase. The 
splenic parenchyma presented a homogenous pattern in 20 
patients and a heterogenous pattern in eight. As with the liver, 
nodular densities, with interspersed locunar spaces involved the 
entire organ. These varied between 3-5 mm in the normal sized 
spleen, and 0.5-1.5 cm in the large spleen. Following corti- 
costeroid therapy, there was regression of the pulmonary 
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lesions, decrease in the size of the liver and spleen. Aspiration 
biopsy was negative. Arteriography showed a homogenous 
appearance of the liver and spleen parenchyma. 

In the single case of tuberculous granulomatous disease studied 
in this series, the patient had miliary pulmonary tuberculosis and 
a positive aspiration biopsy of the enlarged liver. Some intra- 
hepatic arteries were stretched, others were tortuous, The 
arterioles were well opacified and regular. The liver parenchyma 
presented a heterogenous pattern, with nodular densities and 
interspersed locunar, as in sarcoidosis. In the venous phase, the 
parenchyma presented a homogenous pattern. The spieen was 
moderately enlarged, and there were no striking vascular 
changes. 

Arteriography in granulomatous disease has demonstrated: 
(1) liver and spleen enlargement which was not clinically recog- 
nized; (2) diffuse heterogenous parenchymal changes in both 
sarcoidosis and tuberculosis; (3) regression of these changes in 
sarcoidosis following cortecosteroid therapy. However, routine 
arteriography is not justified for the purpose of diagnosing 
hepatic and splenic sarcoidosis. Exceptions are sarcoidosis 
where enlargement of the liver is the only manifestation of the 
disease and in miliary tuberculosis of the liver which, in the 
absence of other manifestations may appear as the primary site. 
The clinical findings of an enlarged liver, fever, loss of weight, 
and negative tuberculin test may suggest the presence 
of carcinoma. 


William H. Shehadi 


Ultrasonics 


A reappraisal of sonolescent renal masses. Green WM, King 
DL, Casarella WJ (Medical Center at Princeton, Princeton, New 
Jersey 08540) Radiology 121:163—171, Oct 1976 


Fifteen of 312 echo-free renal masses proved to be other than 
simple renal cysts. These consisted of hydronephrosis, renai 
abscess xanthogranulomatous pyelonephritis, primary and sec- 
ondary renal tumors, rehal artery aneurysm, and subcapsular 
hematoma. The most common lesion to mimic a simple rena! 
cyst was hydronephrosis. The criteria for cyst evaluation were 
discussed and related to the specific diagnosis. Although some 
lesions met all the criteria for a cyst, others had echo character- 
istics suggesting they were not simple cysts and needed further 
evaluation. Emphasis is placed on evaluating sonolucent masses 
in two or more modalities with close correlation with the 
excretory urogram and clinical data. 


Stephen J. Carter 


Gray scale ultrasonic cholecystography: a comparison with 
conventional radiographic techniques. Leopold GR, Amberg 
J. Gosink BB, Mitteistaedt C (University of California School of 
Medicine, San Diego, California). Radiology 121:445—448, 
Nov 1976 


A prospective study was designed to assess the accuracy of 
gray scale ultrasonography in the evaluation of cholelithiasis. 
A series of 111 patients with nonvisualization on first-day ora! 
cholecystography underwent ultrasonic cholecystography, and 
the results were compared with subsequent second-day visual- 
ization or surgical findings. In 75 cases sufficient data were 
present to assess the accuracy of the method. Ultrasound cor- 
rectly diagnosed 68 (91%) of these cases with regard to gaili- 
stones. Only 6 gallbladders could not be visualized ultrasonicaily 
and all subsequently proved to have gallstones. it is concluded 
that improved ultrasonic technique is of considerable value in 
investigating the nonvisualized gallbladder. Valuable information 
concerning other upper abdominal pathology was often 
discovered. e 


. Author Abstract 
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A reappraisal of sonolucent renal masses. Green WM, King 
DL, Casarella WJ (D. L. King, Presbyterian Hospital, New York, 
New York). Radiology 121:163-171, Oct 1976 


The authors present a differential diagnosis of echo-free renal 
masses and emphasize that such lesions are not always simple 
cysts. Of 312 renal sonograms, 15 showed sonolucent masses 
which proved to be something other than a simple cyst. Path- 
ological diagnoses included abscess, hematoma, renal artery 
aneurysm, hydronephrosis, and homogeneous or cystic tumor. 
To achieve optimal diagnostic accuracy, it is insufficient to rely 
solely on sonolucency as demonstrated on the sonogram. Any 
disparities in the radiological, clinical, or ultrasonic findings 
demand further evaluation. Nephrotomography, angiography, 
aspiration biopsy, or exploration should be selected in a sequence 
which is appropriate to ensure correct diagnosis Woie minimizing 
the risk to the patient. 


Author Abstract 


Nuclear Medicine 


A quantitative assessment of femoral head activity using 
?9"Tc.polyphosphate and a computer data collection sys- 
tem. Dowsett DJ, Short MD, Morley TR (University College 
Hospital, Gower Street, London, W.C. 1, England). Br J Radiol 
49:540—546, June 1976 


Abnormal femoral head activity in Legg-Calve-Perthes' disease 
has been measured using ??""Tc-polyphosphate and a gamma 
camera/computer data collection system. A reference point on 
the data matrix, which is unaffected by the disease, is used for 
deriving comparative uptake ratios in each femoral head. The 
reference point remains unaltered after surgical procedures or 
short intervals between follow-up studies. Early abnormality 
can be measured in both unilateral and bilateral femora! head 
pathology. 


Author Abstract 


Persisting perfusion defects after bronchoscopic removal 
or spontaneous expulsion of aspirated foreign objects. 
Kassner EG, Solomon NA, Steiner P, Rao M, Klotz DH Jr. (State 
University of New York, Downstate Medical Center, Brooklyn, 
New York). Radiology 121:139—-142, Oct 1976 


Follow-up lung scans were obtained in 9 children to determine 
whether perfusion lung scanning could be used to verify com- 
pleteness of foreign-body removal. In 4 patients, extensive per- 
fusion defects were present 4—19 days after removal of the 
object. In 1 patient, the area of hypoperfusion was larger than 
the territory served by a persistently obstructed lobar bronchus. 
Follow-up lung scans are of limited value for verifying complete- 
ness of foreign-body removal and localization of retained 
fragments. 


Author Abstract 


Radiation Oncology 


Malignant lymphoma of the skin. Long JC, Mihm MC, Qazi R 
(Massachusetts General Hospital, Boston, Massachusetts 
02114). Cancer 38:1,282- 1,296, 1976 


The clinical and histopathologic findings in 25 patients with 
malignant lymphoma of the skin other than mycosis fungoides 
are reviewed. Twenty-two of the skin biopsies were interpreted 
as lymphocytic lymphoma. While some of these patients pre- 
sented with extracutaneous involvement, 22 (88%) subsequently 
developed extracutaneous lymphoma (mean duration 21 months 
from time of skin biopsy). Sixteen patients (64%) died of 
disseminated lymphomd with a mean survival of 3.7 years. 


* Herbert C. Berry 





Metastasis from an unknown tumor. Dissing Inger. (Radium 
Centre, Finsen Institute, DK-2100 Copenhagen, Denmark). Acta 
Radiol 15:117—128, 1976 


Data from 121 patients treated for metastasis from an unde- 
tected primary is reviewed. Sixty-eight patients (56%) had 
cervical lymph nodes as the site of metastases. Twenty-one 
patients had squamous cell carcinomas histologically, most of 
these being in the cervical lymph node group. Most patients (39) 
had "solid carcinomas" histologically, and 13 of 121 had adeno- 
carcinomas. Ninety-nine patients were irradiated (76 ortho- 
voltage afid 23 *?Co), with 31 patients receiving over 4,500 rad. 
The remaining 22 patients received irradiation generally after 
surgical procedures. Crude 5 year survival was 17.4% (21/121). 
Fourteen patients in this group of 21 had no evidence of disease, 
10 of these (10/14) having had metastases in cervical nodes. 
The 5 year survival rate for patients with metastases only to the 
cervical nodes was 19%. Correlation of prognosis with 
microscopic appearance, site and size of metastases are made. 


Herbert C, Berry 


Early assessment of normal tissue tolerance of fast neu- 
tron beam radiation therapy. Parker RG, Berry HC, Gerdes 
AJ (University Hospital, 1959 N.E. Pacific Avenue, Seattle, 
Washington 98105). Cancer 38:1,118- 1,123, 1976 


Between September 10, 1973 and May 20, 1975, 94 selected 
patients were treated with fast neutron beams generated by 
bombarding an "intermediate" beryllium target with 21MeV 
deuterons. The clinical material included: 58 patients with head 
and neck cancers; 27 patients with cerebral glioblastoma multi- 
forme; and nine patients with a variety of other neoplasms. Of 
the 67 patients treated only with neutron beams, 31 received 
two increments per week, and 36 received three increments per 
week. The calculated doses in most patients were 1,800 rad ny 
(neutrons + gamma components) delivered in 6 weeks. Seven- 
teen patients were treated with two increments of neutron 
beams and three inpatients were treated with two increments of 
neutron beams and three increments of *?Co photons weekly 
to calculated total doses of 780—1,050 rad ny + 3,360-3,780 
rad *?Coy delivered over 50—54 days. Ten patients were treated 
with neutron beam "boosts" of 300—900 rad ny in three to seven 
increments over 8-23 days following conventional radiation 
therapy. Treatment has been well tolerated, with only nine of oot 
patients not completing the anticipated course. In three of these, 
treatment was discontinued because of intercurrent problems. 
Except for those patients with glioblastoma multiforme, treat- 
ment complications have not been dose-related. In four patients, 
complications probably were related to persistent cancer. Neu- 
tron beam irradiation may have been a factor in the neurologic 
deterioration of five patients with glioblastoma multiforme who 
did not complete treatment. 


Author Abstract 


Second-look operation in ovarian carcinoma. Smith JP, 
Delgado G, Rutledge F (M. D. Anderson Hospital and Tumor 
Institute, Houston, Texas 77025). Cancer 38:1,438-1,442; 
1976 

e 


Results are presented of postchemotherapy second-look oper- 
ations on 103 patients selected from a group of about 800 with 
ovarian carcinoma (stages IC, 2; HA, 1; IIB, 12; IH, 78; and IV, 9. 
Ninety-seven patients received Melphalan and the remainder 
received combination chemotherapy. Patients who showed com- 
plete or near complete response received the second-look sur- 
gery, preferably after 10 cycles of chemotherapy. Twenty-three 
patients were no evident disease at second-look, four of whom 
have died with cancer and 19 of whom remain N.E.D. In addition, 
there are 14 additional patients, now N.E.D., who had residual 
disease at second-look with complete removal of the tumor. If 
residual disease at second-look was small (45 patients) patients 
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received radiation therapy. Microscopic residual disease at 
esecond-look was followed by L-PAM chemotherapy (29 patients 
received chemotherapy). Those patients receiving postsecond- 
look chemotherapy had a 5 year survival rate of 30% vs. 14% 
for those in the unmatched group receiving irradiation. 


Herbert C. Berry 


inflammatory carcinoma of the breast. Barker JL, Nelson 
AJ, Montague ED (University of Texas System Cancer Center, 
M. D. Anderson Hospital and Tumor Institute, Houston, Texas 
77002). Radiology 121:173-176, 1976 


Results of potentially curative irradiation in 86 patients with 
inflammatory carcinoma of the breast are reviewed retrospec- 
tively. This group was selected from a previously untreated 
group of 129. Of the treated group, 17 had a simple mastectomy 
prior to irradiation. °°Cobalt or 250keV beams were used with 
nodal and chest wall doses in the 6,000 rad plus range. Loco- 
regional recurrence was noted in 43 patients (50%), mostly 
appearing within 2 years of irradiation (95%). Distant metastases 
appeared in 77 patients (9096), mostly within the first year and 
in all patients with simple mastectomy, all of whom died, Three 
patients are alive, no evidence of disease, at 7, 10, and 14 years 
postirradiation. The authors feel that any surgical procedure, 
beyond a biopsy, is probably damaging. They describe a current 
study involving the use of preirradiation cyclic chemotherapy 
for patients with inflammatory breast cancer. 


Herbert C. Berry 


Results of irradiation of tumors in the region of the pineal 
body. Smith NJ, El-Mahdi AM, Constable WC (University of 
Virginia Mecial Center, Charlottesville, Virginia 29901). Acta 
Radiol 15:17—22, 1976 


The authors review the results of irradiation of "pinealomas" 
in 14 patients selected from a group of 20. None had excision 
or biopsy of the pineal region tumors. All patients received doses 
of 4,000 rad or higher via portals in the 25cm? to 50cm? range. 
No prophylactic cerebrospinal irradiation was given. The neuro- 
logic signs and symptoms improved significantly in 11 patients 
(79%). The 5 year survival rate was 50%. One patient had 
seeding of the third ventricle on presentation and has no evident 
disease at 5 years. Another died with local recurrence and 
Spiryal metastasis. 


Herbert C. Berry 


Dosimetry of '*’Cs sources with the Fletcher-Suit gyne- 
cological applicator. Saylor WL (University of North Carolina, 
Chapel Hill, North Carolina 27514). Med Phys 3:117, Mar/Apr 
1976 


Measurements were made in water about the tandem and 
ovoid structures of the Fletcher-Suit applicator loaded with a 
'3’?Cs source. The dose rate was found to vary as much as 25% 
as a result of differential absorption in the ovoid. Empirically 
based trigonometric expressions are suggested which provide 
the absorption correction as a function of the two angles of a 
spherical coordinate system. Computer-calculated dose rates, 
with and without the absorption corr&ctions, are compared. 


Author Abstract 


Specification of electron beam quality from the central- 
axis depth absorbed-dose distribution. Brahme A, Svensson 
H (institute of Radiation Physics, Fack, S-10401 Stockholm, 
Sweden). Med Phys 3:95, Mar/April 1976 


The distribution of absorbed dose in a medium irradiated by 
broad electron beams has been analyzed from physical and 
therapeutic points of view. A number of parameters which 
describe the beam quality and the shape of the absorbed-dose 
distributiog along the central axis are defined. Several compar- 


isons are made of the values of these parameters obtained from 
measurements made on different therapy accelerators and from 
theoretically calculated dose distributions for monoenergetic 
and monodirectional beams. It is found that the maior part of 
the observed differences between experimental and theoretical 
results can be attributed to the energy distribution of the ac- 
celerator beam and to processes in the scattering material, such 
as energy straggling and the production of secondary electrons 
and photons. A simple expression is derived relating the slower 
falloff in dose found for most accelerator beams to the large 
energy spread found in these beams. Further, a semiempirical 
relationship is found which makes it possible to obtain the mean 
electron energy at the phantom surface from the depth where 
the absorbed dose has decreased to 50% of its maximum value 
along the central axis. 


$ Author Abstract 


Spacing nomograph for interstitial implants of !^^| seeds. 
Anderson LL (Memorial Sloan-Kettering Cancer Center, New 
York, New York 10021). Med Phys 3:48, Jan/Feb 1976 


Permanent implants of +°] seeds at Memorial Sloan-Kettering 
Cancer Center are performed by the*method of "dimension 
averaging" to determine the total activity to be implanted; that 
is, the activity (in mCi) is taken to be five times the average 
dimension (in cm) of the target region. A nomograph has recently 
been developed to permit a rapid calculation of the seed spacing 
required for a uniform distribution of the number of seeds speci- 
fied by dimension averaging. The number of seeds is also given 
by the nomograph. The spacing calculation performed with the 
nomograph, since it involves the two-thirds power of average 
dimension and the one-third power of seed strength, is well 
beyond the reach of mental arithmetic. Elongation and shape 
corrections are included. The nomograph spacing result is valid 
for an equipartition of measured volume among seeds but must 
be increased by an easily determined factor if peripheral seeds 
are considered to define the surface of the target region. 


Author Abstract 


Test cassette for measuring peak tube potential of diag- 
nostic x-ray machines. Jacobson AF, Cameron JR, Siedband 
MP, Wagner J (University of Wisconsin, Madison, Wisconsin 
53706). Med Phys 3:19, Jan/Feb 1976 


A test cassette employing a modification of the Ardran-Crooks 
attenuation technique for measuring peak tube potential (and 
half-value layer) is described. The technique employs a radio- 
graphic intensifying screen which is exposed to a hardened x-ray 
beam. Copper penetrameters are used to determine the atten- 
uator thickness which reduces the light output from the screen 
to that transmitted by an optical attenuator over an adjacent 
area of the screen. The test cassette was calibrated by using 
x-ray machines whose high voltages were measured electrically. 
The test cassette has a measurement precision of 1 kVp and 
an accuracy to +3 kVp or better in the range $0- 130 kVp for 
x-ray generators with the same voltage waveform. 


Author Abstract 


Computer generation of high-energy x-ray dose distribu- 
tions. Schulz RJ, McKiernan F, Agostinelli AG (Yale University 
School of Medicine, New Haven, Connecticut 06510). Med 
Phys 3:12, Jan/Feb 1976 


A computer program for the generation of high-energy x-ray 
dose distributions has been developed. The program takes ac- 
count of the fact that the x-ray beam profile, as affected by 
penumbra, wedges, beam blocks, or flattening filters, is one of 
the prime determinants of the dose distribution. Doses from 
primary and scattered radiation are calculated separately by 
using published tissue-air ratio (TAR) and scatter-air ratio (SAR) 
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data. The dose from scattered radiation is determined by dividing 
the x-ray field into a series of scatter strips and summing the 
contribution from each. Wedges or beam blocks are taken into 
account simply by entering their actual coordinates and linear 
attenuation coefficients. The program may be used to design 
wedges, beam blocks, or flattening filters prior to fabrication. 
Complete libraries of dose distributions for *?Co, 2. 4., and 
6-MV x-rays have been generated. 


Author Abstract 


Variation of ACTA scanner numbers with the physical 
properties of the scanned material. Kiker WE, Hinz TW, 
Ledley RS (Radiological Physics Division, Armed Forces Radio- 
biology Research Institute, Bethesda, Maryland 20014). Med 
Phys 3:42, Jan/Feb 1976 


e 

An experiment has been carried out in which an ACTA com- 
puterized axial-transverse tomographic scanner was used in a 
series of scans on a polystyrene phantom. Cavities in the phan- 
tom contained distilled water and various concentrations of 
acetic acid or ferric nitrate in aqueous solution. It is shown that 
the ACTA numbers generated for the low-Z acetic acid solution 
are proportional to the electron density of the solution, but that 
such is not the case for the higher-Z ferric nitrate, where photo- 
electric absorption is significant. The correlation of scanner 
numbers with electron density rather than with mass density is 
discussed and, as an illustrative example, the electron densities 
of whole blood and blood cells are calculated and the relative 
value is compared with the relative mass densities of the 
materials. 


Author Abstract 


Radiobiology 


Chemoprotection against fractionated radiation exposures 
with WR-2721: skin injury. Echols FS, Yuhas JM (Nuclear 
Regulatory Commission, Washington, D.C. 20555). Radiat 
Res 66:499—504, 1976 


These studies extend the analysis of the potential application 
of WR-2721 [S-2-(3-aminopropylamino)ethylphosphorothioic 
acid] to radiation therapy by determining the ability of the drug 
to protect mice against hair loss induced by multiple exposures 
to radiation. In the two mouse strains tested, RFM and BALB/c, 
the relatively low drug dose used (200 mg/kg) protected the 
mice against hair loss from single exposures by factors of 1.67 
and 1.73. The dose necessary to produce a given level of hair 
loss (EDso) increases with increasing number of fractions. The 
EDso increases as /V? ?? and A? °° in the two strains of mice when 
they are not drug-treated, but as A? ?? and N° °° in mice that are 
drug-treated. Thus, the protective effectiveness of WR-2721 
decreases with increasing numbers of fractions, but the drug is 
still able to give a dose-modifying factor of about 1.25 when the 
total exposure is given as a series of 9 or 10 fractions. WR-2721 
appears to offer the possibility of improving the efficiency of 
radiotherapy under clinical conditions. 


Author Abstract 


The RBE of tritium radiation measured in mouse oocytes: 
increase at low exposure levels. Dobson RL, Kwan TC (Bio- 
medical Division, Lawrence Livermore Laboratory, P. O. Box 
808, Livermore, California 94550). Radiat Res 66:615-625, 
1976 


Developing mice were exposed to tritium in body water con- 
tinuosuly from conception to 14 days after birth. Concentra- 
tions close to 1, 3, 6, and 9 uCi/ml were maintained by giving 
mothers ?HOH in their drinking water throughout pregnancy 
and the first 2 weeks qf lactation. When the offspring were 14 





days old, primary oocytes in their ovaries were counted micro- 
scopically and compared with controls. Confirming earlier find-* 
ings, survival of these cells decreased exponentially with 
exposure; there was no threshold; the LDso level was 2 pCi/ml, 
delivering O.44 rad/day. 

For comparison, oocytes were similarly enumerated in mice 
continuously exposed for the same period to ®*°Co gamma rays 
at 1, 2.1, and 3.2 rad/day. Cell killing in this case was not as 
great. Nor was it exponential; lower doses showed decreasing 
effectiveness. The data were in general accord with the linear- 
quadrat dose relation of the theory of dual radiation action. 
The effective LDso level for gamma rays was about 1.1 rad/day. 

Owing to these differences in dose-response, the RBE (relative 
biological effectiveness) of tritium compared to gamma radiation, 
as measured here in the intact animal, varied inversely with dose. 
At effective gamma-ray doses of some 40 rad, it was about 1.6. 
However, at lower exposure levels, giving effective doses of only 
a few rads, the RBE of tritium rises to approximately 3. This is 
of special interest from the standpoint of health and 
environmental protection, mE 


Author Abstract 


Effectiveness of lead lenses in reducing radiation exposure. 
Richman AH, Chan B, Katz M (B. Chan, New York Medical 
College, New York, New York). Radiology 121:537—359, Nov 
1976 


Optically ground prescription lenses of glass, leaded glass, 
and plastic were exposed to radiations that simulated routine 
angiography. Radiations transmitted through the lenses were 
measured. Plastic provided no protection, regular glass pro- 
vided moderate protection, and high lead content glass reduced 
radiation transmission by approximately 70%. A brief review of 
the literature concerning the biological effects of radiations to 
the eye is included. 


Author Abstract 


Radiation response of cell populations irradiated in situ and 
separated from a fibrosarcoma. Grdina DJ, Basic I, Guzzino 
S, Mason KA (University of Texas System Cancer Center, M. D. 
Anderson Hospital and Tumor Institute, Houston, Texas 77025). 
Radiat Res 66:634—643, 1976 


A cell separation system involving the centrifugation of tells 
in linear density gradients of Renografin provides a useful method 
for the in vivo study of the various clonogenic subpopulations 
comprising a solid tumor. Following this procedure, two selected 
clonogenic cell populations were separated from a murine fibro- 
sarcoma after exposure /n situ to ionizing radiation. The clono- 
genicity of each population (Band 2, p — 1.08 g/cm? and 
Band 4, p — 1.14 g/cm?) was determined using a lung colony 
assay. Survival curves were constructed and compared with 
data from an unseparated population. The Band 2 population, 
when irradiated in air-breathing animals, had a relatively large 
fraction of sensitive cells and a more resistant component whose 
response was apparent at doses greater than 1,000 rad, The Do 
of this resistant fraction was 459 rad. Comparing the survival 
curves of Band 4 and ungeparated cells, the values of Do were 
similar (403 and 413 rad, respectively), but the parameters de- 
scribing the shoulder region of these curves differed significantly 
(Band 4, D, = 644 rad, n = 5.2; and unseparated cells, D, = 
344 rad, n = 2.3). Under conditions of acute hypoxia, Band 2 
cells became significantly more radioresistant. No change in 
radiation sensitivity was apparent, however, for Band 4 cells. 
it was concluded that the Band 4 population probably consisted 
primarily of chronically hypoxic cells since conditions of acute 
hypoxia had little, if any, effect on their response to radiation. 


Author Abstract 


Book Reviews 


Radiopharmacy. Edited by M. Tubis and W. Wolf. New York: John Wiley & Sons, 911 pp., 1976. $44.50 


One of the difficulties encountered in teaching and applying 
radionuclides to the treatment and diagnosis of disease has been 
the lack of a comprehensive textbook on the subject of radio- 
pharmaceuticals. This text is easily read and understood, and, 
more importantly, an effort was made by the authors to present 
the subject matter clearly and concisely. Thus this book can 
serve as an excellent resource to both physicians and scientists 
involved in nuclear medicine and pharmacy. 

In addition, the text should be extremely valuable to instructors 
providing training courses for nuclear medicine personnel. Sec- 
tions of special interest are Physics and Instrumentation, Biology, 


Chemistry, and Clinical Nuclear Medicine. Also, an effort was 
made to-explain the varied aspects of licensing and regulation of 
radiopharmaceuticals. 

Tubis and Wolf are to be commended for their efforts to sum- 
marize and collate a large volume of information dealing with 
radiopharmaceuticals and their perserverence in making sections 
easily understandable by both clinicians and scientists. 


: David R. Allen 
University of Washington Hospital 
Seattle, Washington 98195 


Nuclear Medicine and Ultrasound. By L. M. Freedman and M. D. Blaufox. New York: Grune & Stratton, 169, pp. 


1976. $13.50 


This series of nine review articles, reprinted from Seminars 
in Nuclear Medicine, compare and contrast the use of diagnostic 
ultrasound with clinical! radionuclide techniques. After an intro- 
ductory chapter on the physics of ultrasound, there are sections 
evaluating radionuclide and ultrasound studies in the thyroid, 
pancreas, liver and biliary tract, kidney, heart, placenta, and 
brain. Although published over a year ago, these reviews still 
provide a good background for the practicing radiologist. 

The editors are to be commended for comparing a comple- 
mentary technique, gray scale ultrasonography, with established 
nuclear medicine procedures. Gray scale images already appear 
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to be quite competitive with computed tomography and radio- 
nuclides in the delineation of abdominal anatomic structures. 

Particularly recommended is the chapter by Pau! Kahn on the 
pancreas. The techniques and problems of gray scale ultrasound 
are compared with 9/Ga citrate, “Se-1-selenomethionine, and 
other radiologic modalities. This section should prove useful to 
the clinician who wishes to select the approach which offers the 
patient the best opportunity for diagnosis at least risk. 


Stephen W, Miller 
Massachusetts General Hospital 
Boston, Massachusetts 021174 


Radioisotopes in Radiodiagnosis. By A. S. Bligh, K. G. Leach, and E. R. Davies. London: Butterworths, 230 pp. 1976, 
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Both preface and forward express intent to provide a review 
of nuclear medicine for those taking final examinations in diag- 
nostic radiology. The authors are Welsh and one is a senior 
exantiner for the Royal College. Examinees east of the Ambrose 
light ship and west of Calais can now anticipate the examiner's 
“What am | thinking?" 

Typography and illustrations are good. The blue cover 
promises crispness like the coloring of the Manchester Guardian's 
airmail edition. A list of aphorisms at the end of the book should 
be memorized by those desiring to become isotopists. 

Most likely, an innocent clerk is responsible for Marshal Brucar 
of Mallinckrode on page X progressing to Marshall Brucer of 
Mallinckrodt by page 3. His illustration, graciously acknowledged 
as figure 2.6, appeared as figure 3.6. Here, explanatory labels 
were resketched by the authors' medical illustrator for better 
visibility [1]. 

Another aim of the volume is to acq@aint physicians and allied 
health personnel outside the field with nuclear medicine. Unfor- 
tunately, basic radiation principles and dogma remain 


unexplained in several places. How does an internist or surgeon. 
deep into the tome, deal with the sudden appearance of terms 
like MR and rad? The index shows no place in the text for brief 
explanations, nor is there a glossary. . 

Moreover, there is the irksome British habit of either incom- 
piete or nonexistent citations to supporting literature. As usual, 
this format fails as a convenient bridge to other data for the 
casual enthusiast or the dedicated researcher. 

in summary, the volume should help those cramming for an 
x-ray quiz in the United Kingdom. it has limitations for doctors 
outside the field or not a subject of the realm. 


REFERENCE 


1. Brucer M: Field-of-vision of a focused (scarnming) collimator. 
in Vignettes in Nuclear Medicine, no. 42, St. Louis, Mallin- 
ckrodt Chemical Works. 1969, p 7 


Karl T, Dockray 
Lubbock, Texas 79408 


Practical Radioimmunoassay. By A. J. Moss, Jr. G. V. Dalrymple, and C. M. Boyd. Saint Louis: C. V. Mosby, 158 pp., 


1976. $11.95 


This is a well written and well organized introductory text on 
radioimmunoassay procedures. The text reads easily and has 
ample good quality illustrations. The first chapter defines the 
terms used in radioimmunoassay and discusses the basic prin- 
ciples and components of a radioimmunoassay system. A most 
informative section. of this chapter reviews immunology as 
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related to the field. Chapter 2 provides a brief review of pertinent 
elementary chemistry and chemical principles. 

The text also offers a review of physics (e.g., atomic structure 
and modes of radioactive decay), different types of instrumenta- 
tion, and basic statistics and statistical techniques (curve fitting) 
as used in radioimmunoassay. The chapter on quality. control 
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includes definitions of terms and discusses the necessity for 
evaluating each component in an assay system. This chapter also 
reviews the importance of continuing evaluation of equipment 
performance and commercial kit quality. Covered in a separate 
chapter are radioassays based on nonimmune principles and 
certain techniques which are variations of the radioimmunoassay 
principle. 

The last chapter provides an excellent discussion of how to 
set up a laboratory including equipment, provisions for radio- 
active waste disposal and personnel monitoring; also mentioned 
are some of the federal and state regulations applicable to such 
a laboratory. The appendixes are useful because they list sub- 
stances measurable by radioimmunoassay as well as suppliers 


s . 


of kits. Included is a description of phlebotomy techniques. 

This excellent text reviews all facets of radioimmunoassay 
procedures clearly and concisely. Although principles relative 
to production of reagents used for assays are discussed, the 
main concern of the book is with the use of commercial assay 
kits. This book is of value to nuclear medicine residents and other 
physicians directly or indirectly involved with radioimmunoassay 
procedures. 


" Larry D. Greenfield 
City of Hope National Medical Center 
Duarte, California 91010 


Esophageal Hiatus Hernia: Rationale and Results of Anatomic Repair. By T. Gahagan and C. Lam. Springfield, Ill: 


Thomas, 189 pp., 1976. $19.50 


in this short, well-written monograph, Conrad Lam and the 
late Thomas Gahagan have presented their thoughts concerning 
the most effective surgical repair of the esophageal hiatus hernia. 
Multiple medium to good quality radiographs document the pre- 
operative appearance of the abnormalities presented. À cursory 
discussion of the anatomy and physiology of the esophagogastric 
junction mentions the lack of clinical applicability of esophageal 
manometry, and the possible helpfulness of the various acid 
tests. The sliding hiatus hernia is discussed in depth with 
particular emphasis on the surgical aspects of its management. 

The clinical material is based on 577 modified Allison repairs 
of all types of esophageal hiatus hernias performed by the 
authors and several former associates. The technique is de- 
scribed in detail and accompanied by excellent illustrations of the 
surgical procedure. Most of the results presented are from an 
unpublished study of 1967, indicating a recurrence rate of ap- 
proximately 695, lower than the other repairs commonly used. 
Since then an additional 224 Allison repairs have been 
performed, but the authors have had no systematic follow-up 
of these patients. 


The last half of the book would be of most interest to the non- 
surgeon. The troublesome problems of the lower esophageal 
ring, esophageal stricture, short esophagus, and Barrett's 
esophagus are emphasized, using a case report format. The 
paraesophageal hiatus hernia and a rare variant of it, designated 
“infracardiac bursa hernia? are discussed in the last two chapters. 
In view of the poor prognosis in the unreduced paraesophageal 
hernia, elective surgical intervention, again using an Allison re- 
pair, is urged. The 'infracardiac bursa hernia’ is such a rare 
abnormality that the "best" surgical repair is not yet obvious. 

The book is valuable in that it presents an alternate approach 
to the more popular fundal plication operation for hiatus hernia 
repair. The spectacular results claimed for the Allison repair are 
sure to be disputed by the majority of our surgical colleagues. 
The remainder of the medical community will find this book of 
little benefit. 


Paul Lauber 
Foote Memorial Hospital 
Jackson, Michigan 49207 
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The Brain and the Eye. Atlas of Tumor Radiology. By E. H. Wood, J. M. Taveras, and M. S. Tenner. Chicago: Year 


Book Medical Publishers, 515 pp., 1975. $45 


The American College of Radiology sponsored a 14 volume 
Atlas of Tumor Radiology to include all major organ systems. 
This volume covers radiology of tumors involving the brain and 
the eye. 

The text is divided into 14 parts. Parts 1 and 2 consist of 
practical information on tumor types involving the brain and its 
covering, methogs of radiologic diagnosis, and review of salient 
features of plain film radiology. Parts 3-13 consider each area 
of the brain beginning with sella and parasella, proceeding to 
frontal, supra-Sylvian, and on through the posterior fossa, and 
ending with a separate section on meningioma. Part 14 discusses 
tumors of the eye. 

Each part begins with a brief presentation of salient histologic, 
clinical, and radiologic features of tumors of the area under 
discussion. Following presentation of these general consider- 
ations, radiologic examples of these tumors are given. Succinct 
clinical information is provided where needed, and the tumorous 
features seen on skull films, angiograms, and pneumoencepha- 
lograms are detailed. . 

This book has a great number of excellent reproductions. The 
text is easy to read, concise, and the labeling of figures is gen- 





erally good. No serious errors of publication were noted either 
in type or reproduction. 

The authors had many problems in compiling this text, 
including the untimely death of Ernest Wood as well as the devel- 
opment of cranial computed tomography during the final stage 
of manuscript preparation. They briefly mention the use of 
cranial tomographic scanning and ultrasonography. Absence of 
examples of cranial computed tomography in parts 3-14 and 
ultrasound in part 14 is regrettable. This omission limits the 
scope of this volume. THÈ book also suffers from the use of a 
large number of unsubtracted angiograms, as well as numerous 
lesions demonstrated only by right brachial angiography. 

Even with these shortcomings, | believe this book has an 
important place in the training of radiologists and clinical neuro- 
scientists as well as in the library of radiologists, ophthalmologists. 
neurologists, and neurosurgeons. 


Richard A, Flom 
St. Joseph's Hospital and Medical Center 
Phoenix, Arizona 85013 
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A Survey of Images of a Phantom Produced by Radioisotope Scanners and Cameras. Special Report 
*no. 9. London: British Institute of Radiology, 24 pp., 1976. 32.50 


An area of general interest in nuclear medicine is performance 
evaluation of imaging devices. This publication summarizes the 
results obtained in a study conducted by the British Department 
of Health and Social Security. The study group developed the 
Williams phantom, a phantom shaped like the IAEA liver slice 
phantom but providing four "hot" and four “cold” areas, all 
circular, with diameters of 40, 20, 10, and 7 mm, respectively. 

The phantom was studied with a variety of imaging instru- 
ments throughout Great Britain. Verbal summaries of the general 
results are presented, together with many example images. 
Observations include effect of scattering material, effects in 
changes of machine settings, and results using different vintage 
instruments from the same manufacturer, as well as differences 
between manufacturers. Identity of the manufacturers and insti- 
tutions is not revealed, and machine settings, such as window 
parameters, generally are not listed. 

The material is separated into two major sections: anger-type 
cameras, and rectilinear scanners. Descriptions of illustrations 
appear at the front of each section with the images presented 
with minimal captions on successive pages. This organization 
requires considerable page turning to link discussion and illus- 
trations. However, the quality of illustrations is excellent and the 
text is clear and concise. 


Overall, the material is an interesting example of the quali- 
tative differences to be expected in images from different instru- 
ments. Unfortunately, the lack of quantitative information 
(machine settings and details on equipment and collimators) 
does not allow the material to be used for direct comparison of 
equipment or procedures in other laboratories. 

The lack of identification of specific manufacturers is certainly 
acceptable since the equipment is not state of the art (the study 
was conducted in 1972), and thus the results are potentially 
misleading as to the image quality of equipment currentiy 
available. 

The publication Is probably most useful as an aid in instruc- 
tional programs and as a basis for individual judgment of the 
utility of the Williams phantom. Of potential interest is a study 
mentioned in the text involving new liver and brain phantoms to 
allow more detailed comparison of clinical techniques as well as 
some comparison of equipment. The study, according to the 
authors, was to be performed in 1975, with publication of the 
results to follow. 


Tom K. Lewellen 
University of Washington Hospital 
Seattle, Washington 98195 


Tumors of the Thymus, 2d series, fascicle 13. By J. Rosai and G. D. Levine. Washington, D.C.: Armed Forces Institute 


of Pathology, 228 pp., 1975. $4.95 


The purpose of this book, as stated in the editor's note, is to 
provide an atlas setting standards of diagnosis and terminology 
for tumors of the thymus. It serves this purpose well. The volume 
is well organized, easy to read, and the overall quality of its many 
illustrations is excellent. 

The book is essentially divided into five sections. The first 
describes the embryology, anatomy, histology, fine structure, 
and function of the normal thymus. This is followed by a descrip- 
tion pf nonneoplastic conditions. The third section on tumors of 
the thymus deals primarily with thymomas, including discussions 
of roentgenographic appearance, gross and microscopic path- 
ology, classification, and treatment. The inclusion of electron 
micrographs and special staining techniques is a significant ad- 
dition since the first fascicle series publication. The subsection 
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Receipt of books is acknowledged as a courtesy to the sender. Books 
that appear of sufficient interest will be reviewed as space permits. 


Cerebral Radionuclide Angiography. By F. H. DeLand. 
Philadelphia: Saunders, 309 pp., 1978. $39.75 

Trends in Childhood Cancer. Edited by M. H. Donaldson and 
H. G. Seydel. New York: Wiley, 144 pp., 1976. 

Cerebral Dural Sinuses and Their Tributaries. By J. Browder 
and H. A. Kaplan. Springfield, Ill.: Thomas, 120 pp., 1976. $14.75 
The Evolution and Chemistry of Aggression. By D. D. 
Thiessen. Springfield, HI.: Thomas, 211 pp., 1976. $18.50 
WHO Handbook for Standardized Cancer Registries, WHO 
Publication no. 25. Geneva: World Health Organization, 94 pp.. 
1976. $4 (Available in U.S. from Q Corp., 49 Sheridan Ave., 
Albany, NY 12210). 

Ultrasonic Encephalography Il. By D. N. White. Kingston, 
Ontario: U|ltramedison, 312 pp., 1976. $35 


on treatment is not an integral part of a pathology atlas and 
should not have been included in what is otherwise an excellent 
book. This subsection is poorly researched and somewhat mis- 
leading, especially regarding the role of radiation therapy in 
treatment of this disease, The final two sections deal with 
tumorlike conditions of the thymus and mediastinum. 

The book is a valuable reference as an atlas of pathology for 
clinicians with an interest in thymic tumors as well as 
for pathologists. 


Thomas W. Griffin 
University of Washington Hospital 
Seattle, Washington 98795 


Received 


Ultrasound in Medical Diagnosis. By D. N. White. Kingston, 
Ontario: Ultramedison, 330 pp., 1976. $35 

The Effects of the Skull Upon the Spatial and Temporal 
Distribution of a Generated and Reflected Ultrasonic 
Beam. By D. N. White, J. M. Clark, G. R. Curry, R. J. Stevenson. 
Kingston, Ontario: Ultramedison, 81 pp., paper, 1976. $10 
Ultrasonography of the Abdomen. By N. Hassani. New York: 
Springer, 127 pp., 1976. $19.80 

Computer Applications in Radiation Oncology. Proceedings 
of the 5th International Conference on the Use of Computers 
in Radiation Therapy. Edited by E. S. Sternick. Hanover, NH.: 
University Press of New England, 559 pp., 1976. $15 
Coronary Angiography and Angina Pectoris., Symposium of 
the European Society of Cardiology, Hgnover, March 1975. 
Edited by P. R. Lichtlen. Stuttgart: Georg Thieme, 384 pp. 
1976. DM 68 . 





News 


Diagnostic Roentgenology Course 


The nineteenth annual Refresher Course in Diagnostic Roent- 
genology, sponsored by the radiology department of the Uni- 
versity of Cincinnati College of Medicine, will be May 31—June 
4. Radiation physics and nuclear medicine will also be covered. 
The course is open to radiologists and radiology residents and 
is approved for AMA Category ł credit. Cost is $200. For ad- 
ditional information, write H. B. Spitz, Department of Radiology, 
Cincinnati General Hospital, Cincinnati, Ohio 45267. 


Colon and Colonoscopy 


The Colon in the Age of Colonoscopy: Advances, Techniques, 
and Interpretation is a course scheduled for June 10 at Beth 
Israel Medical Center, New York City. Designed for physicians 
performing colonoscopies as well as others who interact, the 
course offers a well-rounded view of the procedure and its place 
in diagnostic and therapeutic medicine. Category ! credit is 
available. Information may be obtained from the Postgraduate 
Medical Education Office, Beth Israel Medical Center, 10 Nathan 
D. Perlman Place, New York, New York 10003; telephone, 
(212) 673-3000, extension 2135. 


Body Imaging Conference 


Kauai, Hawaii, is the site of the second annual Body Imaging 
Conference, October 8-16. Sponsor is the Department of 
Radiology of West Park Hospital, Canoga Park, California, and 
the conference is approved for both California and American 
Medical Association credit. The course will present a correlated 
approach to the principles, indications, uses, interpretations, and 
results obtained with computed tomography, ultrasonography, 
and nuclear imaging. Detailed information is available from R. J. 
Friedman, Department of Radiology, West Park Hospital. 22141 
Roscoe Boulevard, Canoga Park, California 91304. 


Pathology of Bones and Joints 


The third postgraduate course on Pathology of Bones and 
Joints will be May 2—6 at the Johns Hopkins Medical Institutions, 
Baltimore. Guest faculty as well as members of the Hopkins 
School of Medicine will conduct the sessions. The course is 
designed for pathologists, orthopedists, and radiologists and 
will discuss structure, development, and function of the skeletal 
and articular systems in relation to developmental inflammatory, 
metabolic, and neoplastic disorders. Tuition is $350. Fifty hours 
AMA Category | credit is available. For additional information, 
contact the Program Director, Office of Continuing Education, 
Turner Auditorium, Room 17, 720 Rutland Avenue, Baltimore, 
Maryland 21205. 


Polytomography of Temporal Bone 


The sixteenth Symposium on Polytomography of the Temporal 
Bone offered by the Wright Institute of Otology will be April 16 
and 17 at Community Hospital, Indianapolis. Subjects will in- 
clude basic anatomy of the temporal bone, techniques of poly- 
tomography, and pathologic conditions revealed by poly- 
tomography. Fee is $250 and registration is limited to 20. AMA 
Category | credit is available. Inquiries should be directed to the 
Wright Institute of Otology, Community Hospital of Indianapolis, 
1500 North Ritter Avenue, Indianapolis, indiana 46219. 


European Neuroradiology Congress 


The seventh Congress of the European Society of Neuro- 
radiology is scheduled for September 8—-10*n Barcelona. Scien- 
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tific discussions will include computed tomography, and 
neuroradiology in pediatric hydrocephalus. Inquiries should be 
directed to OTAC, Congress Service Box 22.055, Barcelona 
15, Spain. 


Breast Cancer Diagnosis and Therapy 


A 1 day postgraduate course, Recent Advances in Diagnostic 
Modalities and Therapy for Breast Cancer, will be March 30 in 
New York City. Sponsors are the Beth Israel Medical Center and 
American Cancer Society. General topics will include basics of 
mammography and xeroradiography, basics of thermography, 
screening for breast cancer, breast surgery from a psychiatrist's 
viewpoint, chemotherapy, and reconstructive surgery. For ad- 
ditional information, contact the Postgraduate Medical Educa- 
tion Office, Beth Israel Medical Center, 10 Nathan D. Perlman 
Place, New York 10003; telephone, (212) 673-3000, extension 
21:35. 


NeuroRadiology 77 


The seventh Brazilian meeting of neuroradiology, Neuro- 
Radiology 77, is scheduled for June 14—16 in Rio de Janeiro 
and June 17 and 18 in Sao Paulo. Topics will include computed 
tomography, embolization, medular angiography, and general 
subjects on neuroradiology including pediatrics, Additional in- 
formation is available from NeuroRadiology 77, C P 9031 ZC-02, 
20 OOO Rio, RJ, Brasil. 


Spring Conference 


The New York Roentgen Society's annual Spring Conference 
will be April 28-30 at the Waldorf-Astoria Hotel in New York 
City. Details are available from A. A. Dunn, Radiology Depart- 
ment, Roosevelt Hospital, 428 West 59th Street, New York, 
New York 10019. 


Diagnostic Radiology and Nuclear Medicine 


Practical Advances in Diagnostic Radiology and WNeclear 
Medicine is the title of the fifth annual symposium sponsored 
by the Johns Hopkins Medical Institutions, April 12-15. The 
symposium will review recent advances in the field with emphasis 
on modern techniques, recently developed procedures, new 
clinical concepts, and diagnostic equipment. Presentations will 
be directed at the practicing radiologist. The program will include 
a series of workshops in pediatrics, orthopedics, computerized 
reporting. cardiovascular, chest, ultrasound, nuclear medicine, 
ear nose and throat, and computed tomography. The program 
carries 32 hr AMA Category | credit. Fee is $250. For informa- 
tion, contact S. S. Siegelman, Department of Radiology, Johns 
Hopkins Hospital, Baltimore, Maryland 21205. 


Clinical Nuclear Imaging 


A seminar, Clinical Nuclear Imaging — 1977, will be April 
28-30 at the Fairmont Hotel in Dallas. Sponsors are the Nuclear 
Medicine Section of the Department of Radiology and the A. 
Webb Roberts Center for Continuing Education at the Univer- 
sity of Texas, Dallas. Faculty includes M. D. Blaufox, Albert 
Einstein College of Medicine; A. Gottschalk, Yale University 
Medical Center; J. L. Quinn, IH, Northwestern University Medi- 
cal School; F. J. Bonte, R. W. Parkey, and O. Munoz, all Uni- 
versity of Texas, Dallas. The seminar carries 18 hr AMA Category 
| credit. Additional information is available from M. Ryals, Depart- 
ment of Radiology, Parkland Memorial Hospital, 5201 Harry 
Hines Boulevard, Dallas, Texas 75235. 
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Conference on Ultrasound 


A conference on Frontiers in Ultrasound — Continuing Educa- 
tion will be held March 31-—April 2, 1977, at the Konover Hotel, 
Miami Beach, Florida. The course is approved for Category | 
credit. For more information contact June Allen, Division of 
Nuclear Medicine, Mt. Sinai Medical Center, 4300 Alton Road, 
Miami Beach, Florida 33140; telephone (305) 674-2465. 


Meeting and Course Review , 


For reader convenience, a summary of upcoming meetings 
and courses is provided. Detailed listings of these events 
appeared in journal issues indicated in parentheses. 

Computed Tomography Symposium and Course, April 
3-8, Miami Beach (November). 

Ultrasound Training Programs, Episcopal Hospital, Phila- 
delphia, Apri! 11-15 and May 9-13 (November). 

New Developments and Controversies in Management 
of Carcinoma of the Breast, May 19 and 20, Indianapolis 
(December). 

Dento-Maxillo-Facial Congress, June 4—8, Malmö, Sweden 
(December). 

External Beam, interstitial, and Intracavitary Dosimetry 
— Principles, and External Beam, Interstitial, and Intra- 
cavitary Dosimetry — Manual and Computer Methods of 
Calculation, two courses, July 5-15 and July 18-29, 
respectively, Houston, Texas (December). 

Radiology of Bones and Joints, postgraduate course, 
March 28-April 1, Durham, North Carolina (January). | 

Radiology of Nontraumatized Emergency Room Patient, 
symposium, May 18—20, Lexington, Kentucky (January). 

Dynamic Telethermography, seminar, May 23-26, Mar- 
seilles, France (January). 

American Board of Radiology Examinations, written, 14 


selected sites, June 18; oral examinations June 6—11 and Decem- 


ber 4—10 in Philadelphia, Pennsylvania, and Louisville, Kentucky 
(January). 

Advances and Techniques in Genitourinary Radiology, 
April 20-22, Indianapolis (February). 

Skeletal Radiology, postgraduate course, May 16-19, New 
York City (February). 

Ultrasound Postgraduate Course, April 12-June 17, 
Winston-Salem, North Carolina (February). 

Spring Roentgen Conference, April 21—23, New Orleans 
(February). 


1977 American Roentgen Ray Society Meeting Information 


Computed Tomography Course, May 25-27, Rochester, 
Minnesota (February). 

Gastrointestinal Radiology, course. March 28-30, New 
York City (February). 

Chest, postgraduate course, April 14—17, Las Vegas 
(February). 

Royal Australian College of Radiologists, general and 
scientific meeting, September 16-20, Gold Coast via Brisbane 
(February). 

European Cardiovascular Congress, May 25-27, Uppsala, 
Sweden (February). 

American Radium Society Meeting, Apri! 24-28, Las Vegas 
(January). 


Diagnostic Ultrasound Seminar 


A seminar in diagnostic ultrasound emphasizing diagnostic 
accuracy, criteria for diagnosis, and newer techniques in the 
field will be April 16 at George Washington University Medical 
Center, Washington, D.C. For additional information, contact 
T. L. Lawson, George Washington University Hospital, 901 
23d Street N.W., Washington, D.C. 20037: telephone (2021 
676-3168. 


Computed Tomography Course 


Practical Aspects of Computed Tomography will be March 
27-31 in Miami Beach, Florida. The seminar is sponsored by 
the University of Miami-Jackson Memorial Medical Center. Fee 
is $125; $50 for residents, physicists, and technologists. For 
additional information, write Lucy R. Kelley, Department of 
Radiology. University of Miami-Jackson Memorial Medical Cen- 
ter, 1611 N.W. 12th Avenue, Miami, Florida 33136. 


Diagnostic Refresher Course 


A refresher course in diagnostic radiology will be April 14—16 
at Sacred Heart Medical Center, Spokane, Washington. Guest 
faculty will include: H. Jacobson, K. Krabbenhoft, B. Graham, 
S. Nelson, D. Witten, G. Miller, and M. Bilbao. The all inclusive 
fee is $80; free for radiology residents. For information, contact 
C. A. Stevenson, Department of Radiology, Sacred Heart Medical 
Center, West 101 Eighth Avenue, Spokane, Vashington 99204; 
telephone (509) 455-3131. 





The following are dates when abstracts must be submitted for the 1977 American Roentgen Ray 
Society meeting in Boston (Sheraton Hotel, September 27--30) and specific months when information 
concerning the meeting will be published in this journal. 


Scientific exhibit program. 


September 


March 15 . Deadline for submitting abstracts for the scientific program. Forms are availablesfrom 
Dr. James Martin, Bowman Gray School of Medicine, Winston-Salem, North. Carolina 
27103. , 
June 1 Deadline for submitting scientific exhibit applications. Forms also available from James 
Martin (see above). 
June Advance registration and room reservation forms; information for social and recrea- 
tional activities. 
July Program and forms for refresher course. | 
August Scientific program. | 
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Litton introduces 
its new 1980 R/F Systems 
a little sooner than expected! 
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If you have been looking into new 
R/F systems and have the feeling 
you have seen it all before, you just 
haven t looked into Litton. 

We ve changed. 

For years now, Litton has been 
selling good, reliable systems. We've 
minimized modifications in order to 
concentrate our efforts on coming 
out with a truly innovative line of 
systems. 

They are here. Today. 

A complete line of sleek new 
tables and fast, linear-sequence 
generators. Whatever system you ve 
wished for, you can now have... 
designed to 1980 standards, with 
this broad Litton line of radiographic 
components. 





Applying biotechnology moved up 
our timetable. 

"Biotechnology" is a discipline 
that says a system should be 
designed from the floor up with the 

*needs of the people who use it 
foremost in mind. 

These new 1980 Litton R/F 
systems "clean up" the clutter. 
Tables are less encumbered. Low- 
profiles make it easier for children 
and infirm patients to get on and 
off. Warm rosewood tops make 
them less visually threatening. 

And, biotechnology adds power- 
assist for the operator tb make 
movements smooth and easy. 

But. for real efficiency. consider 
what we ve done for your generator. 


and your patients a step ahead! 
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For example, linear-sequence 
pushbuttons on our new single- 
phase unit make technique selection 
fast and reduce haste-caused retakes. 
The console almost literally “talks” 
to the operator with clear LED 
displays. Illuminated data eliminates 
confusion in parameter selection. 
Once you ve seen the 1980 Litton 
R/F systems, you may never want 

to look at another 1977 system again. 

Let us show you. 

Ask your Litton representative 
about delivery information and let . 
him present an R/F system that will Technology, VCesou ces, people 
put you —antd your patients— a step 


ahead. today! A committed [0 mankind’ better health. | 
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To complete your new 
Litton R/F System: 


Litton 90/90RF Table for general examinations and 
specialized R/F procedures. 


Litton 90/20 Remote Table and 830SR Generator provide simple, reliable 
remote control R/F examinations. 


Litton 90/15RF Heavy-duty Table for R/F diagnostic 
procedures. The workhorse of the radiology department. 
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Litton 650S single-phase linear-sequence generator delivers high operational 
speed, accuracy and economy. 
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Litton 1050T heavy-duty, 3-phase generator optimizes radiographic power for A wide variety of application-oriented components 
your specific application. complete your diagnostic picture. 
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ORDER BY PHONE! 

Call (800) 325-4177 ext. 10. In 
Missouri call collect—(314) 872-8370 
ext. 10. 9 am to 5 pm (CST), Mon- 
day through Friday. e 
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Explore current advances 
in diagnosis and therapy 
in two specialized areas 

of pediatric radiology ... 


A New Book! 
PEDIATRIC ONCOLOGIC RADIOLOGY : 


This comprehensive reference examines the importance of radiology 
in diagnosis and staging of pediatric oncologic diseases. Each chapter 
discusses a particular form of childhood cancer—its etiology, classifi- 
cation, pathology, clinical information, diagnostic criteria (including 
evaluation of primary tumor, roentgen appearances of metastases, 
and unusual radiographic appearances of the primary tumor) and 
other related areas such as radiotherapy planning, toxicity, etc. 


Edited by Bruce R. Parker, M.D. and Ronald A. Castellino, M.D.; with 17 con- 
tributors. September, 1977. Approx. 500 pages, 7” x 10", 500 illus. About $42.50. 


New 3-Volume Set! 
NEURORADIOLOGY IN INFANTS AND CHILDREN 


Unparalleled in scope, this new 3-volume set promises to become the 
reference source on pediatric neuroradiology. Dr. Harwood-Nash 
provides you with in-depth information on normal anatomy of the 
skull and spine, their abnormal variations, and pathological corre- 
lations. Various diagnostic approaches and techniques unique to 
children are stressed, including computerized tomography, catheter 
angiography, pneumoencephalography, etc. All known disease con- 
ditions in children are illustrated. 


By Derek C. Harwood-Nash, M.B., Ch.B., F.R.C.P.(C); with the assistance of 
Charles R. Fitz, M.D.; and 3 contributors. November, 1976. 1,312 pages plus FM 
I-XVI in each volume, 82" x 11", 3,931 illustrations. Price, $165.00. 


A New Book! 
RADIOTHERAPY IN MODERN CLINICAL PRACTICE 


This new volume examines the most recent advances in the treat- 
ment of malignant disease by irradiation, with an emphasis on the 
team approach to patient care. You'll find detailed information on 
the principles and practice of radiotherapy, including: methods and 
degree of radiation; diagnostic and therapeutic usage; protection of 
patient and operator; patient positioning; and more! 

Edited by H. F. Hope-Stone, M.B., B.S., L.R.C.P., M.R.C.S., F.R.C.R., D.M.R.T.; with 


1l contributors. May, 1976. 358 pages plus FM I-X, 614” x 914", illustrated. 
Price, $24.50. 











|. RFX spotfilmer puts total control at your 
fingertips—gloves or no gloves. 


e The motorized compression cone control 
is right up front where you can put your 
finger on it fast. 


e Coordinated collimator controls are a 
finger's reach from the positioning 
handle. Fast-acting collimator blades 
are servo-positioned. 


e Two-step, prepare-expose switch is ° 


positioned for easy left or right hand 
. use and may be used for exposure-delay 
when held in the first step. 








le/spotfilmer of 


1. Lower dose fluoroscopy is made practical 
by the 6:1 ratio fluoroscopic grid. A big 
improvement over traditional 
"compromise" 8:1 or 10:1 ratios. 


2. High kVp spotfilms are now practical with 
tte 12:1 ratio of the 103 line criss-cross 
grids for greater control over film quality. 

4 Now even double contrast studies become 

à. routine at traditional table bucky 

kilovoltages. 
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e The patient positioning control is located 
adjacent to collimator controls and 


provides immediate table top response. 


e No more spot counting for the 
technologist. After the last exposure, 
cassette moves automatically to the 
loading position and the RELOAD light 
signals for a fresh cassette. 

e Positioning ease is provided by a 
longitudinal power assist with unique 
direct interactive response. 


e Mini-spot formatting for 6 on 1 or 9 on 1 
arthrograms is available. 










the future is available today. 





4. Spotfilm exposure starts .75 second after 8. The table angulates smoothly, with soft 
the cassette is called for. With no shock- start and stop, and full speed of 41^ 
induced vibration effect. degrees per second. RFX Thirty angulates 


to 30° Trendelenburg; RFX Ninety is a full 
Trendelenburg unit. Choice of 4-way or flat 
2-way table top. 


5. Rapid sequence spotfilms are now 
possible. Automatic advance with 
sequence anticipation logic reducés the 


interval between exposures to 9. The table is designed to take the day-in, 
approximately .5 second for studies such day-out abuse of heavy workloads. 

as cervical esophograms and voiding Smoothly contoured surfaces clean up 
cystourethrograms. easily, controls are sealed for protection 


6. Front and rear cassette loading lets you against barium spills. 


use front loading port when working alone, 10. Maxiray™ 100 tube meets the demands of 
rear loading port for higher productivity today's procedure schedules; features 
when working with an assistant or when forced oil circulation cooling. 
doing myelography. 11. Automatic exposure control is provided 
T. Masking is automatic with format selection by the RFX's thin profile Quantamat™ ion 
N —no longer must masks and cones be chambers; you get consistent film density 
| moved into place to achieve a new film from study-to-study. 


format. Full-field fluoroscopy through 
the compression cone is possible; masking 
is independent of the cone. 


Get the complete RFX story from your GE 
representative. 

General Electric Medical Systems, 
Milwaukee, Toronto, Madrid. 
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: Add diagnostic detail to your image ` 


V ith Q Machlett You dont need to replace your complete imaging system to get 


the benefits of Machlett's modern Dynascope* cesium iodide 


Replacement image tubes. You can get improved resolution, contrast and bright- 


à ness with a new Machlett Replacement Image Intensifier in your 
Image Intensifier "ganien 

Image Intensifiers are available to upgrade existing systems of 
most manufacturers. Completely self-contained, they include a 
Dynascope tube, shield, integral solid state power supply and, 
when necessary, mechanical and electrical interfacing. Colors to 
match. Installation is quick and easy with minimum downtime. 

And, while you are improving your image, you can add electronic 
zoom to your system. Machlett Replacement Image Intensifiers are 
available with single- or dual-field 6- or 9-inch inputtubes. Selecta 
high-resolution type for special studies. 

Get all the details from your Machlett supplier or contact: 


GACHLETE 


The Machlett Laboratories, Incorporated 
1063 Hope Street 





Philips first 
Transaxial 
Tomographic 


System: 








Invented in 1946. 

One of the world's first 
commercial transaxial 
tomographic systems. 


Philips: we grew up with X-ray. 

And we helped X-ray grow. Not just 
with total dedication to quality first, 
but also with a host of “firsts.” 


Including the rotating anode tube; 

the fractional focus tube; the first mag- 
netic recording in X-ray diagnostics; 
the large screen image intensifier; the 
remote control fluoroscopic table; the 
Plumbicon camera for TV fluoroscopy; 
the Amplimat for automatic density 
control; Anatomically Programmed 
Hadiography (Philips APR); the 
rotating U-arm for cardiology. the first 
single-point ceiling mounted X-ray 
system for surgery; the first and still 
most widely used system for multi- 
directional tomography; and the 
world's first viable system for using 
multti-directional tomography in 
pneumoencephalography. 


Yes, we know our business. And your 
needs. 


Which is why we're not always first. 
Our kind of quality won't be rushed. 


Philips’ quality is always worth 
waiting for. 
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The Results: 
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Left posterior fossa tentorial meningioma Cerebral atrophy with moderately enlarged ; 
enhanced by contrast. Minimally enlarged ventricies with dilated sulci. 
ventricles. 
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Marked enlarged ventricles. Superficial Normal scan. | 
left posterior frontal lucency from an old : | ' 
* infarction. : — — 






Designed for the realities 
of clinical application... 





Features unique physician's console 


TOMOSCAN'S physician's console permits 
viewing and analyzing images in a room remote 
from the main scanning area — with continuous 
and instantaneous window width and window 
level control. A light pen provides additional 
capability of measuring attenuation coefficients 
and real distance between any two points, 
analyzing any region of interest, and providing 
a reconstructed enlarged image about any 
indicated point. 





Provides a wide range of projections 


TOMOSCAN offers a high degree of gantry 

tilt: from +25° to —10*. You obtain the projection 
you want. Including the best angle for the 
posterior fossa. 








Insures maximum, efficient patient 
through-put 


TOMOSCAN fully reconstructs an image in 
under 60 seconds after the scan is started. 

The image appears on a medically oriented 
operator s and/or physician's console. Variable 
scanning speed lets you adapt the speed to the 
individual examination. 








€ 
Offers widest range of slice thicknesses 
and diameters 


TOMOSCAN provides variable slice selection 
with computer and remote controlled slice 
thicknesses. And variable diameter slices. 
You select the field size and slice thickness to 
fit the individual patient. 





Imaging results you need. 


Engineered to produce 
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The Tomoscan Is an 
investment in experience. . 





Philips' quality: always worth waiting for. 


PHILIPS 


For additional information, 
contact your Philips’ representative. 
Or, call pr write: i 


PHILIPS MÈDICAŁ SYSTEMS, INC. DHILIPS 


710 Bridgeport Avenue, 
Shelton, Conn. 06484 
.* Tel. (203) 929-7311 (& TM N.V. Philips of Holland 
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Getting high quality 
echograms is now 
a piece ofcake. 





Computerized Litton 
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Until now. ultrasound as a diagnostic 
tool has been viewed as a beautiful 
idea...attractive for many reasons, 
with great potential for expanding 
your diagnostic capabilities...but 
still more of an art than a science. 

Now the new Litton 300L com- 
puterized tri-mode ultrasound system 
has transformed this idea into 
beautiful reality. 

The Litton 300L computer permits 
the operator to select more process- 
ing procedures, automatically 
enhances the data and improves 
eaccuracy of distance measurements. 
The number of controls needed has 
been reduced and total patient 
processing simplified. 


slaborate_s time. Faster 


Modular and mobile. Control con- 
sole and twin TV monitors can be 
individually positioned for opumum 
viewing ease. In fact, the compact 
modularity of the Litton 300L is 
what makes it so beautiful. 

Clinical usefulness improves, 
reproducibility of images is 
enhanced and serial examinations 
can be accurately done by the 
Litton 300L. Zoom circuitry lets the 
operator visualize an area of interest 
without loss of reference. 

If you have been considering 
ultrasound but wanted more science 
and less art, let the new Litton 300L 
show you the perfeet marriage: 
human-engineered ultrasound with 
computer assistance. ° 





inakes ultrasound beautifully simple. 
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Technolog y, resources, people | 
. committed to mankin 





How to have your cake and eat 
it too: more usable results... 
in less time, at lower cost. 


Cut yourself in on the simplicity and savings of ultrasound, computer 
processed. Write today! 


Simplified controls minimize operator errors while computer permits 
broader range of clinical applications by expanding signal processing 
procedures. Alpha-numeric data on scans can be entered on film 
to simplify record keeping. 


Litton transducers are designed for easy matching to the clinical 
situation and are precisely positioned mechanically for accuracy 
and repeatability of images. 


Modern modules give you a complete ultrasound system without clutter or bulk... yet the same electronic 
skill that makes compactness possible also puts more computer assisted functions at your fingertips. 


Litton 
oO E Medical Systems 
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CHARLES C THOMAS « PUBLISHER 


e PERCUTANEOUS ANGIOGRAPHY e 





S. Swamy 
Michael Reese Medical Center, Chicago 
Lewis Irwin Segal 
Louis A. Weiss Memorial Hospital, Chicago 
and 
S. Mouli e 
Foster-McGaw Medical Center, Chicago 


The main purpose of this comprehensive volume is to 
assist and guide angiographers in training as well as 
those who are trained but use their skills only occa- 
sionally. It will also serve as an excellent reference 
work for those who practice the technique daily. With 
the aid of over 1300 roentgenographic illustrations, 
the authors have meaningfully presented angio- 
graphic patterns and their relation to gross histolog- 
ical architecture. 


The text is divided into three sections: Basics, Tech- 
niques and Patterns. The first section covers the roles 
of the patient, the doctor and the equipment. It also 
deals with the programming of standard studies, in- 
cluding suggestions for catheter curves, wire, amount 
of contrast and rate of filming. The section goes on to 
discuss indications and contraindications; zonal so- 
matic responses; drugs; complications and their treat- 
ment; and flow, velocity, and pressure. 


The second section — Techniques — covers the spe- 
cifics of the techniques, including the arrangement of 
vessels, routes of entry, the puncture site, the tray, and 
standard technique. The rationale for the technique is 
discussed in detail and a special recipe section is 
wholly devoted to the systematic method of studying 
common disease processes in their entirety. 


The final portion of the text explores patterns in 
angiography. The patterns here have been classified 
according to the pathologic lesions rather than ana- 
tomical ones. Specific items discussed include diseases 
of the vascular wall, dilatation and narrowing, occlu- 
sions, collateral circula, extravasation, arterio- 
venous communication, filling defects, deviations, 
tortuosities and kinks, abnormal flow, hypertension, 
hypervascularity, staining, inflammation and tumors. 
A voluminous bibliography with over 1500 references 
follows the text. 


76, 848 pp. (8 1/2 x 11), 1455 il., $80.00 


Orders with remittance sent, on approval, postpaid 


301-327 EAST LAWRENCE 
SPRINGFIELD ‘ILLINOIS -62717 
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From radiography to 
tomography and back again , 
at the touch of a button. 





Once and for all the fulcrum ponents are built into the To assure maximum 

bar is gone. Tomolex™ base tor a clean, modern system flexibility, Tomolex 

touch-button control assists appearance yet quick offers a long list of options, 

every x-ray setup from a access is provided for easy including automatic expos- 

knee study to an oblique maintenance. ure control. 

sternum. A stainless steel bump Tomolex is the ultimate g 
Our Bucky riser lifts the guard and a high impact radiographic/linear tomo- 

fflm to within 1.5 in. (38 kick plate preserve Tomolex graphic system available 

mm) of the table surface good looks even in the today. It is another example 

4or minimum geometric busiest department. of Picker’synergy — the 

distortion and excellent film The Tomolex extra-wide complete interfacing of 

quality. The Collimatic top contributes to a patients systems and services for 

. Automatic Collimator sense of security. The four- ever better diagnostic visu- 

provides precise beam way float top makes position- , alization. 

coverage while auto- ing easier, especially for Ask your Picker repre- 

matically tracking accord- patients with limited mobility. sentative about Tomolex. Or 

ing to the S.L.D. you select. The tableside control contact Picker Corporation, 
This international award- panel glides easily out of 595 Miner Road, Cleveland, 

winning table design is the way allowing carts to OH 44143. 4 

practical and attractive. position directly against the 

All Tomolex table com- flat Tomolex top. 
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Still making Daguerreotypes, probably. 

Instead, photography is a billion-dollar business 
today. Because inquiring minds, trained and honed on 
college campuses, started looking into chemicals and 
film and lens. 

Life-saving pharmaceuticals. Hunger-fighting new 
rice and new wheat. Petrochemicals. Radio. Television. 
The list of billion dollar industries that got their start 
in college-trained minds is startling. 

You don't want the flow of college-bred new ideas, 
improvements, inventions to stop. Ever. Not if you're a 
good businessman. 


. WHERE WOULD THE CAMERA 
HAVE BEEN, | 
WITHOUT 

A COLLEGE EDUCATION? 





So perhaps you'd better take a good hard look at 
how much your company is giving to higher education. 
Because inflation has hit colleges and universities even 
harder than most. 

Freedom to experiment is the first casualty of tight 
budgets. 

For the sake of the future, ‘Give to the college of 
your choice. Now." Who knows what billion-dollar 


business of tomorrow is germinating on some college 
campus today. 
" 









Council for Financial Aid to Education, Inc. 
LE ~ 680 Fifth Avenue, New York, N.Y. 10019 


A Public Service of This Magazine & 
The Advertising Council 
LAG 
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DIAGNOSTIC RADIOLOGY 
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Correlation between Chest Film and Angiographic Assessment of Left Ventricular Size. P. M. Chikos, M. M. Figley, 





and L. Fisher 367 
Visual Assessment of Total Heart Volume and Specific Chamber Size from Standard Chest Radiographs. P. M. 
Chikos, M. M. Figley, and L. Fisher 375 S 
A New Simple Power Injectoi. J. Leslie, K. Amplatz, D. Korbuly, and F. Waltz 381 B 
Peripheral Arterial Disease: Assessment by Arteriography and Alternative Noninvasive Measurements. D. E. e 
FitzGerald and J. Carr | 385 * 
Systemic Artery-Pulmonary Arí.-y Communication in Takayasu's Arteritis. 7. /shikawa ` 389 ef 
Left Internal Mammary Artery—Coronary Artery Bypass Anatomy. R. D. Kittredge and H. G. Kemp, Jr. 395 
Analysis of Clinically Occult and Mammographically Occult Breast Tumors. S. A. Ferg, G. S. Shaber, A. Patchefsky, y 
G. F. Schwartz, J. Edeiken, H. I. Libshitz, R. Nerlinger, R. F. Curley, and J. D. Wallace 403 * 
Combined Mammographic-Sonographic Evaluation of Breast Masses. H. S. Teixidor and E. Kazam 409 - 
Thoracic and Abdominal Extravasation:& Complication of Hyperalimentation in Infants. D. W. Spriggs and 8. E. ° 3 
Brantley | . 419 
Ultrasonography in Pediatric Gynecology and Obstetrics. J. O. Haller, M. Schneider, E. G. Kassner, S. J. Staiano, 
E M. B. Noyes, E. M. Campos, and H. McPherson 423 
Posterior Fossa Extraaxial Cyst: Diagnosis with Metrizamide CT Cisternography. B. P. Drayer, A. E. Rosenbaum, 
J. C. Maroon, W. O. Bank, and J. E. Woodford 431 i 
Plain Film Findings in Massive Gastrointestinal Bleeding. S. Y. Han, D. M. Witten, and H. S. Prim 437 
The Radiographit Spectrum of Pulmonary Complications in Burn Victims. H. Kangar/oo, M. C. Beachley, and G. G. 
! Ghahremani 441 
Glomerulonephritis and Nephrotic Syndrome Complicated by Renal Vein Thrombosis and Pulmonary Emboli: 
Report of Two Cases. A. Kutcher, J. R. Cohen, and D. H. Gordon 447 
Pneumothorax: A Complication of Percutaneous Aspiration of Upper Pole Renal Masses. 7. M. Silver and J. R. 





Thornbury 


Emergency Percutaneous Nephropyelostomy: Experience with 34 Patients and Review of the Literature. Z. /. 
Barbaric and B. P. Wood 


Perinephric Abscess Aspiration Using Ultrasound Guidance. M. R. Conrad, R. C. Sanders, and A. D. Mascardo 


CT Detection and Aspiration of Abdominal Abscesses. J. R. Haaga, R. J. Alfidi, T. R. Havrilla, A. M. Cooperman, 
F. E. Seidelmann, N. E. Reich, A. J. Weinstein, and T. F. Meaney 


Diagnostic. Oncology Case Studies: Non-Hodgkin's Lymphoma with Lung Lesion. Contributed by J. M. Scott 









CASE REPORTS 


Angiographic Characteristics of Esophageal Leiomyoma. Y. Ben-Menachem, M. Akhtar, J. H. Duke, Jr., and B. L. 
Harberg 


prena Position of Central Venous Catheter Introduced via Internal Jugular Vein. C.-O. Ovenfors and Z. J. 

unjian 

Winslow's Pathway: A Rare Collateral Channel in Infrarenai Aortic Occlusion. R. J. Prager, J. R. Akin, G. C. Akin, 
wand R. J. Binder 


Primary Arteritis in Takayasu's Disease: A Case Studied by Selective Coronary Arteriography. A. Pasternac, J. 
Lesperance, P. Grondin, and M. Cantin 


Sigmoid Colon Perforation into the Lesser Sac. C. A. Goodwin and A. M. Lewicki 
Radiologic Manifestations of Taenia saginata Infestation. B. M. Gold and M. A. Meyers 
Esophagitis Cystica: Lower Esophageal Retention Cysts. J. Farman, Y. Rosen, S. Dallemand, S. K. lyer, and D. S. Kim 


Herpes nen A Case Studied by Air-Contrast Esophagography. J. Skucas, W. W. Schrank, P. C. Meyers, 
and C. S. Lee 


Intraventricular Fat-Fluid Level Secondary to Rupture of an Intracranial Dermoid Cyst. K. R. Maravilla 
at-Fluid Level in Intracranial Epidermoid Cyst. S. H. Cornell, C. J. Graf, and K. D. Dolan 


— r with Intraventricular and Subarachnoid Fat: Report of Two Cases. D. W. Laster, D. M. Moody, 
and Ball 


Bilateral Fat Necrosis of the Breast Following Reduction Mammoplasties. C. E Baber and H. I. Libshitz 
Pseudotumr of the Femur from Posttraumatic False Aneurysm. D M Welch and L A Gilula 

Bilateral Sequestration of the Lung. W Karp ( 

Aortic Aneurysm Causing Multiple Liver Scan Defects. P J. Conte ~ 















TECHNICAL NOTES 











_ <A New Catheter for Sialography. G. B. Manashil 518 
+ _Rectosigmoid Déuble Contrast Examination in the Prone Position with a Horizontal Beam. S. Niizuma and S 
Kobayashi 519 
SPECIAL SECTION: Society of Uroradiology Abstracts 521 
Guest Editorial: Computer-assisted Memorial 529 & 
Radiology Management Systems: Abstracts of Current Literature 530 à 
Principles Derived from Hard Book Reviews 541 
, Experience. R. L. Mani i 524 News 544 = 


Letters ^W. 526 





